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ABSTBACT 

This book provides practical advice on problems of 
Institutional plant management to physical plant administrators. 
Areas covered Include the role, organization, and facilities of the 
physical plant department; personnel administration; financial 
administration; buildings maintenance and operation; custodial 
services; utilities distribution systems; grounds maintenance; major 
repairs, renovations, and alterations; security and safety; physical 
planning, design, and construction; other functions. A bibliography 
is included. (MJM) 
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PREFACE 



A product of many minds with a common purpose, tho book 
that follows attempts to provide practical advice on problems of 
institutional plant management to physical plant administrators. 

The publication began as a basic text for a Physical Plant 
Management Institute for Small and Black Institutions sponsored 
jointly by the National Association of College and University Busi- 
ness Officers and the Association of Physical Plant Administrators 
of Universities and Colleges. Original NACUBO fundin9 came from 
a grant by the Education Professions Oevelooment A^'t P-ogram 
of the U.S. Office of Education, Department of Health, Education 
and Welfare. Subsequent funding came from the governing boards 
of NACUBO and the APPA, which jointly underwrote the additional 
cost of revising, expanding and publishing the original instructional 
draft prepared for the management institute. Opinions expressed 
herein, however, represent those of the editors and do not 
necess'iriiy reflect the policy of any sponsoring organization. 

The result is more than a practical guide to assist physical plant 
administrators dt universities and colleges. Since the manual treats 
comprehensively both the general principles and practical problems 
of physical plant administration, it should also piove a helpful text 
for administrators at all institutions with extensive physical facili> 
ties. 

Since the text is an expansion of a [preliminary instructional 
draft, numerous physical plant administrators contributed to the 
final result in ways too complex to document. No doubt many will 
find their idaas applied in these pages. Draft copies of each chap- 
ter wore reviewed by the profession<fil affairs committee of APPA, 
comprised of seven representatives, all of whom are experienced 
ddministrators. These professionals passed on the accuracy and 
content. Hopefully all who participated will also find their names 
listed in the acknowledgements that follow. 
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INTRODUCTION 



THE PHYSICAL PLANT DEPARTMENT: 

ROLE. OROANIZATION 
AND FACSLITIES 



The goal of this introduction is simple: to overview the book 
that follows and to explain the role of an educational physical 
plant department. The goal or the book is more complicated: to 
overview major problems facing physical plant administrators at 
small universities and colleges and to explore some solutions that 
have proved wo'^kable. 



ROLE 



The role of a physical plant department is the same for large 
or small schools— to help plan, create, maintain and operate an 
environment conducive to learning and research. Although this text 
is uddressed primarily to administrators at small institutions with 
enrollments below 2,500, the solutions offered are applicable by 
extrapolation to larger institutions. 

The importance of the physical plant mission is certainly the 
same at small and large institutions. Not only does an effective 
plant operation contribute to the educational process, but H also 
enhances the reputation of the institution. Educational reputations 
feed on two nutrients: the renown of faculty and campus appearance. 
Although the faculty are the mark of academic excellence, they can 
do little to improve th? physical learning environment; an impressive 
physical plant, however, can help attract and retain good faculty. 
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In pursuit of this mission Most physical plant departments 
provide these essential program : buildings maintenance and 
operation, custodial services, utilities distribution, grounds 
maintenance. Chapters on these topics, therefore, form the core 
of this book. All departments must cope with internal personnel 
and financial problems, and most must assist with a variety of 
other tasks such as planning new structures, renovating old ones, 
and providing safety and security programs. Chapters on these 
topics supplement the core. The result is not a set of universal 
panaceas, but a panoply of solutions that have proved workable 
and which appear adaptable to a variety of institutions. 



PHYSICAL PLANT FUNCTIONS 



The assortment of physical plant activities can be conveniently 
classified in terms of four major functions: 

1. Planning . This function takes two forms: 

(1 ) long-range planning and (2) short-range planning. 
To assist long-range planning committees, the physical 
plant director serves as an information resource by 
providing technical data such as campus acreage, building 
areas, power needs and cost breakdowns. Although he 
plays a policy-serving rather than policy-making role, 
the data he provides can direct planning discussions into 
the most practical channels by showing the costs and 
effects of proposed programs on existing and planned 
faciMties. Neither the director nor his data, however, 
should ever dictate policy. 

By serving on planning committees, the director also can 
prepare his department for major changes and expansions, 
thereby preventing crisis planning--an expensive and 
inefficient process. 

The second planning function involves short-range 
projects: the construction of new facilities and the 
renovation, remodeling and alteration of existing ones. 
Chapters 7 and 9 treat these topics in detail. 
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2. Operations . To keep buildings usable, physical plant 
personnel must keep functioning such diverse systems 
as elevators, air conditioning plants, fire alarm 
systems and electric generating plants. 

3. Maintenance . To prevent unnecessary deterioration and 
repair the inevitable decay that buildings and their 
systems are heir to, the physical plant department 
must organize numerous basic maintenance tasks sjch as 
painting, inspecting, oiling and greasing. This 
function also includes a variety of small repair jobs 
necessary to maintain a building or its equipment for 
immediate use. 

4. Service Functions . Cleaning buildings, removing snow, 
collecting trash, mowing lawns, controlling traffic, 
patrolling facilities are among numerous necessary 
services within the jurisdiction of the physical 
plant department. 



ORGANIZATION 



A physical plant department functions within a larger institu- 
tional structure that ties together all academic and administrative 
departments. The prevailing pattern on most campuses places the 
physical plant director under the chief business officer. Departments 
the physical plant group must work closely with are business, personnel 
and purchasing. 

Logical physical plant department organization requires admini- 
strative components corresponding to the major work responsibilities 
of the department. The following charts show separate supervisors 
heading three major work groups— buildings maintenance and operation, 
custodial services, and grounds maintenance. Both charts place 
responsibility for utilities distribution systems under the supervisor 
for buildings maintenance and operation. The systems tradesmen in this 
group also would be capable of working on exterior piping and wiring 
systems. 
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Supervisors for these three work groups report directly to the 
physical plant director, as do secretaries, warehouse clerks and work 
control clerks— personnel responsible for the department's 
administrative work. 

The key to successful administration, however, is not the organi- 
zational structure, but the people who staff it. Thus, the person 
most responsible for the succers of a physical plant operation is the 
director. Since he employs anj supervises many personnel working at 
many tasks, he carries status and responsibility comparable to an 
academic dean. In small schools he may also carry secondary respon- 
sibility for one or more parallel 'i .sks such as stores, purchasing, 
student housing and perhaps .-^ven teaching. 

His major role is twofold: (1) to serve as a resource for the 
whole institution by making accessible the talents and data of his 
department; and (2) to translate the institution's goals into action 
by organizing programs to achieve them. 

Given the varied nature of his work, it is difficult to identify 
the perfect prerequisites for the position. An APPA survey shows 
that preparation in engineering and business appear most frequently 
in the educational background of successful physical plant directors. 
Capable directors also have come from related fields such as archi- 
tecture, landsc'pe architecture, pedagogy and mathematics. Perhaps 
more important than formal training is broad applicable experience in 
the field. 

Equally pertinent is character. The ideal personality profile 
for a physical plant director would highlight the ability to 
communicate effectively, to organize problem-solving responses quickly, 
and to recognize his own limitations. A communicative talent is 
important because the director must constantly keep in touch with 
diverse groups which might include theoretical chemists, students, 
administrators, architects, supervisors, secretaries, contractors 
and tradesmen. If he cannot understand these collaborators and 
translate their problems into coiT..)rehcnsible terms, he cannot do the 
director's job. 

Responding to problems requires organizational aptitude, an 
ability to analyze a task into its essential segments and delegate 
to capable personnel responsibility for them. Essential to delegating 
worK is the ability to recognize his own and his department's 
limitations. 

The director is supposed to be a manager of men, one who works by 
conceptualizing assignments and finding capable people to accomplish 
them. Responding to problems beyond the scope of the talent available 
indicates poor judgment and I'.sually results in financial disaster. 
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PHYSICAL PLANT DEPARTMENT 

FACILITIES 



Although seldom mentioned in job descriptions of a physical 
plant director, providing adequate facilities, tools and equipment 
is one primary duty, a duty too important to delegate to a 
subordinate. Specific recommendations about particular facilities 
are offered in the pertinent chapters. Offered here are five 
general recommendations: 

1. Request first-rate facilities . Adequate facilities exert 
a direct influence on the morale of physical plant 
employees and the image of the institution they serve. 
The image of an institution springs from many factors, 
not least of which are the physical appearance of its 
plant and the personal attitudes of its employees. Good 
working conditions inspire more professional attitudes 
among plant personnel, attitudes which pay off In cleaner, 
more efficient facilities and in friendlier, more cour- 
teous relations with students, faculty and visitors. 

2. Locate the physical plant facility on the periphery of 
the campus . Economic considerations call for combining 
physical plant shops with the heating plant and locating 
both structures near the center of campus to reduce piping 
costs and personnel travel time. Educational considera- 
tions, however, call for organizing the center of the 
campus around a library or student union. Economic 
efficiency, however, should always stand secondary to the 
institution's educational mission. 

Aesthetic considerations also call for siting shops, 
smokestacks and coal piles on the fringes of campus. 

3. Design flexibility for future expansion . To estimate the 
ultimate student enrollment and campus land area, consult 
the campus comprehensive development plan. If none exists, 
ask administrators for estimates and adjust them upwards 
for leeway. 
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To provide for present and future physical plant needs, 
start with a single-story structure located on the campus 
periphery. The advantages of a one-floor building for 
housing storerooms, heavy shop tools and garage equipment 
is obvious. In a 1968 survey over 70% of the physical 
plant administrators polled preferred a single-story' 
facility to a multistory building. 

Planning for expansion requires provision for a smooth 
transition from a single, all-purpose shop to a combination 
of more specialized work areas. The drawing on the next 
page shows a linear schematic for a basic rectangular work 
area totaling 12,000 square feet. As the department 
expands, separate wings of 6,000 square feet can be added 
in sequence to provide more work room and for an efficient 
U-shaped layout. In addition, the original core building 
can be designed for a second story to house administrative 
and supervisory offices. 

4. Insist upon competent professional designers . Although 
obvious, the advantages of this tactic should never be 
underestimated. Chapter 9, Physical Planning, Design 
and Development, offers some specific suggestions on 
choosing architects and engineers and reviewing their 
work. 

5. To gain insight visit similar facilities on other campuses 
and on industrial sites . This suggestion was one of the 
most frequently volunteered comments in the 1968 poll 
mentioned earlier. 



Although devising logical administrative organizations and 
obtaining adequate physical plant facilities are the first tasks a 
physical plant director must accomplish, managing men and money are 
probably the most difficult. Chapters 1 and 2, therefore, begin by 
examining these management problems. 



14 



xiv 



SUGGESTED SPACE ALLOCATIONS FOR 
PHYSICAL PLANT DEPARTMENT BUILDING 



PHASE t. 



••:•!•!•:•:•••••••!•■• ••••M«S 

..... . . . •Mtl? 

Sq.F4vx•:^••:::::V::^v^:.:^^:::.^•:;:;.; 



///////// ///f//// 
///////////// 
///////////^/ /✓///////// 
/✓✓/✓✓///^///^✓/ ///////✓ 
//✓✓////✓✓/✓✓/✓✓✓✓////✓✓ 
//////////////✓///////// 

////✓/ 'rT r.T^. . . ///✓✓ 
//////////////////////// 



'✓/////////////✓///////// 
>/////// 



SUBDIVISION OF SPACE 
l2p006rottSq.Ft. 
35 EMPLOYEES 

5% Admin. 
507o Build. MaO.Shops 
20% Custodial 
25% Grounds 



PHASE 2. 



^!.:.!.:.:.:.:.:.!.:.:.:.:.:.:.^^^•;::•:::;:::::V:;:;:::;:••.^^ 



'///// ///////// 
V ////////////✓ 
'////////////// 

///✓✓//✓/✓/✓// 
//////✓//////./ 
///✓////////// 

✓///////////✓/ 
////// 



;9,000Sq.Ft. 

✓ ///////////// 
'////////////// 
^/✓/////// ///// 
'////✓///////✓/ 
'//////✓/////// 
✓ ///✓///// / / 
// // 



•.•.•.•.•.•.•.•.•.•.•••.•.•.V.V; 




//✓//////✓// 
✓✓//✓✓✓✓✓✓✓^ 
///✓//✓✓//✓/ 
//✓/ 

/✓✓////✓ 



/// 



I//// 



IBiOOO Gross Sq.Ft. 
45-EMPLOYEES 

5% Admin. 
50% Build. M.aO Shops 
20% Custodial 
25% Grounds 



PHASE 3. 



::6>ooosq.Ft.. 




■ •>///✓// 
.•^ / ✓ ✓✓// 

•/////// 

'»Y // /// / 

; V/ / ✓ 
'}f / / / // / 

•.♦/////✓/ 



//// //////////^ 
////✓/////////> 
///////✓//////^ 
//////////////> 
// 

//> 

✓////✓///////// 
///////✓//✓//// 
/✓//////✓////✓> 
//////////////> 
✓✓✓✓////////✓/> 
✓ // /✓/✓////// ^ 
✓/////////////> 
/■//✓///✓//////> 
✓/✓✓/✓/✓//////> 
✓/✓✓✓///// ////y 
///✓ //✓///////> 
/"/✓/// 
////✓/////////> 



^ I2,000Sq.Ft: 

/////////// ^ ✓ 

/✓✓/✓//// 

////✓✓✓/✓✓ ✓✓✓//^x 
✓✓/✓///✓///////<✓ 

✓✓✓✓✓//////////<✓ 
//////// ^ / ^ ^ ^ ^ ^ \/ 

///////////////<✓ 



24,000 Gross Sq. Ft. 
64-.EMPL0YEES 

5% Admin. 
507e Build. M. a 0. Shops 
20% Custodial 
25% Grounds 



[m 50% m 20% gSiii] 25% 



ERIC 



XV 



13 



4 



1 



PERSONNEL ADMINISTRATION 



INTRODUCTION 1-3 

RESPONSIBILITIES OF THE PERSONNEL OFFICE 4-6 

RESPONSIBILITIES OF THE PHYSICAL PLANT OFFICE 6-32 

Figure 1-1: Job Desoription Form 
Figure 1-2: Schedule for Job Ctasaifioation 
Study 

Figure 1~Z: Job Desoription for Carpenter 
Figure 1-4: Job Desoription for Groundsman 
Figure 1-5: Job Desoription for Clerical 
Worker 

Figure 1-6: Sample Application for Employment 
Figure 1-7: Sample Payroll and Leave Card 
Figivce 1-8: Checklist for New Employee 
Orientation 



ERIC 



16 



-1- 



1 

PERSONNEL ADMINISTRATION 



LATER CHAPTERS SUGGEST how a physical plant director can acquire 
expertise In fields as diverse as business procedures, money manage- 
ment and various technical disciplines. The first chapter, however, 
should suggest how to become at least a part-time expert in personnel 
administration— the systematic approach to recruiting, allocating, 
utilizing, and developing man and womanpower. 

Personnel administration comes first for several reasons. A 
physical plant director, despite his title, directs people. He spends 
nearly two-thirds of his budget on their salaries and wages and at 
least one-third of his time on their problems. 

The personnel administration chapter, like those that follow 
cannot, by itself, cover the field. What it can do is offer prac- 
tical advice on how the physical plant director can deal with some 
more troublesome aspects of personnel administration. Consider these 
offerings not as commandments but as suggestions, each of which must 
be adapted to the unique conditions on each campus. None of us should 
play Moses, especially when it comes to managing men. 
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Chapter 1 

PERSONNEL ADMINISTRATION 



RESPONSIBILITIES 

OF THE 
PERSONNEL OFFICE 



When he needs help, and he will need it, the physical plant director 
turns to the institution's personnel office. Because effective 
personnel administration contributes so significantly to the 
successful operation of an educational institution, most large 
schools maintain a separate personnel office. In small school's 
this responsibility usually falls to the chief officer in charge 
of business. 

The general goal for all personnel offices is the same— to 
develop and coordinate campus policies and procedures for governing 
relationships between the institution and its employees. Its 
specific responsibilities include: 

1. Recruiting and screening applicants 

2. Training and supervising employees 

3. Establishing and overseeing an equal opportunity 
program 

4. Developing a job classification system 

5. Developing salary and wage plans 

6. Maintaining complete personnel records for all 
professional, technical, clerical, and service 
personnel 

7. Administering a benefits program 

8. Managing labor relations 

In general, the personnel office because of its professional expertise 
serves as resource for all departments in employee relationships. 
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Chapter' 1 
PERSONNEL ADMINISTRATION 
Responsibilities of the 
Personnel Office 



The most familiar function served by the personnel office Is 
recruiting and screening. This office advertises vacancies in 
appropriate newspapers and journals and notifies employment agencies 
and special organizations like the Higher Education Administrative 
Referral Service. Since the personnel office is logically the first 
stop for the job applicant, it must maintain a complete and current 
list of all open positions. 

When appl i cants appear, a personnel officer does the initial 
interviewing, information recording, and any preliminary testing 
required. In cases where numerous candidates apply, the personnel 
office winnows the list to a select number of qualified personnel 
and refers them to the appropriate department for detailed 
interviewing and final selection. The personnel office never has 
the final word on hiring, nor does i-c exercise any line authority 
over the employees 1n other departments. 

One of the most important functions a personnel office performs 
is developing written statements of Institutional policy on all 
areas of employer-employee relationships. The office should 
establish and publish in a handbook policy statements on most, if 
not all, of the following topics; 



Awards, incentive & service 

Coffee breaks 

Conduct 

Credit union 

Development 

Disability retirement 

Disciplinary action 

Causes, Separation, 

Suspension 
Dismissals 
Discrimination 
Educational benefits 
Efficienty ratings 
Equal employment opportunity 
Flower fund 
Gift fund 
Grade scale 
Grievances & appeals 
Indoctrination 
In-service training 
Insurance 

Medical A Hospitalization 

Social Security 

Workmen's Compensation 



Labor relations 
Leave 

Annual, Court, Death in 
family. Emergency, Funeral, 
Jury duty. Maternity, 
Mil itary. Personal , 
Vacation, Voting, Weather, 
With pay. Without pay 

Legislative requirements 
Employee, Employer 

Lunchtime 

Medical benefits 

Night differential 

Nondiscrimination 

Organization membership 

Outside employment 

Overtime 

Overtime pay 

Parties & picnics 

Pay periods 

Pay plan 

Privileges to use facilities 

Probation 

Promotion 



Chapter 1 

PERSONNEL ADMINISTRATION 
Responsibilities of the 
Personnel Office 



Reclassification 

Recreational benefits 

Recruitment 

Regular time 

Resignation 

Rest periods 

Retirement 

Retirement system 

Salary scale 

Self -improvement 

Seniority 



Separation 

Severance pay 

Shift differential 

Supervisor/Supervised relations 

Suspeiision 

Training 

Unemployment compensation 
Wage attachments 
Wage garnishments 
Work schedule 



Irregular, Regular, Standby 



This document spells out the rights and obligations, rewards and 
punishments— basic groundrules that everyone must use when working on 
campus. Since everyone— administrators, faculty, supervisors and 
employees— consults the personnel manual to resolve questions and 
uncertainties, all policy statements should be as clear and 
comprehensive as possible. Ambiguities and gaps eventually cause 
confusion, contention and legalistic delays when disputes arise. 



All assistance by the personnel office still leaves a heavy load of 
personnel work that the physical plant department must carry by 
itself. In part, this work consists of processing many administrative 
records that any large employer must handle. In addition, however, 
the physical plant department deals with numerous special management 
problems that stem from the unique work conditions found in physical 
plant workplaces. 



RECORD KEEPING 



The first chore is record keeping. In fact, personnel 
administration once involved record keeping and nothing else. Even 
today this task is so essential to effective management that many 



RESPONSIBILITIES 



OF THE 



PHYSICAL PLANT OFFICE 
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physical plant offices compile records duplicating to somt extent 
those in the "institution's personnel office. From this redundancy 
comes two benefits. First, the employee can find whatever 
information he needs in his home office, a benefit that helps 
develop a sense of departmental identity an^ loyalty. Secondly, 
the physical plant director who keeps fairly complete records on 
hand retains management authority that otherwise might fall by 
default to another office. 

Staff 

At small schools it is the director and his secretary who 
handle these personnel records as part of their normal work. As 
the number of physical plant employees increases, however, 
personnel responsibilities grow into a full-time job for one 
person. 

Job Descriptions 

Two closely related records are job descriptions and job 
classifications. Job descriptions spell out the education, 
experience and duties each position requires and the salary it 
pays. See Figure 1-1. The job classification groups the position 
with similar jobs in the same basic salary range. See Figure 1-2. 
Descriptions come primarily from the physical plant office, 
classifications from the institutions personnel office. 

A job description outlines the type and level of work, the 
hours, duties, decision-making responsibilities, reporting 
responsibilities, and accountability that the job entails; as well 
as the training and education it requires. Since job descriptions 
cannot detail every task to be performed, it should include a 
statement to the effect that the employee "may perform other tasks 
as assigned." 

In devising job descriptions, the physical plant director 
should corsult a variety of people, including employees now holding 
the positions, their supervisors, job description writers, personnel 
administrators, and other physical plant directors. From this data, 
the director or one of his subordinates can outline a basic 
worksheet and send it to supervisors, employees and personnel 
officers for review and revision prior to final publication. Sample 
job descriptions are shown in Figures 1-3, 1-4 and 1-5. 
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Since work conditions change with time, job descriptions should 
be reviewed periodical ly and revised when necessary. The best 
procedure for the director 1s to go back to the people who helped 
him devise the original, especially the employee. Since the 
employee nay now be oerforming different tasks entirely and carrying 
more responsibility, he should be given the original job 
description and asked to specify how his work has changed. To 
arrive at accurate revisions, the director should Interview 
carefully those workers who have trouble expressing themselves in 
writing. This revision process can be coupled with an annual or 
biannual employee evaluation and perhaps can result in 
reclassification of the job or an upgrading of the employee. 

Job Classification 

As the term suggests, a job classification groups a position 
with similar jobs paying comparable salaries. It shows the employee 
thP salary range for his position— starting salary and increases he 
can hope to earn by satisfactory performance. When employees are 
unionized, the classification lists wage levels in the union 
contract. It also shows the employee other positions he may wish to 
strive for. 

To provide the employee with essential job information 
concisely, the director might work w)th the job description and job 
classification on opposite sides of one card. 

Vacancies 

Although a list of all job vacancies is always posted in the 
central personnel office, another should be displayed in the physical 
plant office. Often physical plant employees see the notices and 
suggest that qualified people apply. For these open positions, the 
person responsible for personnel information in the physical plant 
office should maintain an updated file of pertinent job descriptions 
and classifications. 

Employee Records 

For each of its employees, the physical plant department should 
have on hand a personal information file, a jacket with a basic data 
sheet, photograph, fingerprints, payroll cards, attendance records, 
and separation papers. 
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Fig we 2-2. 

UMIVERSITY/COLLEGE 



POSITION TITLE 



p 0 S I T I 0 I) E s c r i p t i o n 



QUALIFICATIONS RKQUIKhU OF INCUMBENT: 


This is a proposal for 




( ) New Position 


Level 


( ) Reclassification: 


Special I 7.at Ions 




Trade Schools 


Incumbent 


Apprenticeship 




LI censes u 


Current Study 


l^xperience : 


Number 


Years 




In what specialty? 


College » School » 




Division 


What level of responsibility? 






Department 




Fund & Budget 



m-FYNlYlOM OF POSITION: 



SPi-fciKIC SKILLS REQUIRED: 



RHSPONSIBILITY: 


I 




After 


Supervision of the following 




Indepen- 


consul- 


classes 


Employee 


dently 


tation 




Assigns duties 








Reviews work 








Disciplines 








Makes rules 








Adjusts rules 







Is supervised by (title) _ 

Has a maximum amount of $ (money) in his possession at 

any one time. 

Is responsible for the following items of equipment or property: 
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DKSCRIPTION OF THE DUTIKS: On the back of this sheets describe 

concisely this position. Use the following headings and numbers. 

1. TASKS RKQUIRI'.D IN A USUAL WEEK (Indicate the approximate hours 
per week required for each task.) 

2. UNUSUAL TASKS (List tasks which are performed monthly or less 
frequently; indicate the frequency.) 

3. DISAGREEABLE OR HAZARDOUS DUTIES (Explain possible danger 
to the incumbent.) 

4. MOST DIFFICULT TASK 

5. MOST TIMF-CON'SLT>fING TASK 

6. MOST RESPONSIBLE TASK 



SIGNATURES: Incumbent (if any)_ 
Immediate Supervisor 
Department Head_ 
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SCHEDULE FOR JOB CUSSIFICATION STUDY WHERE NONE EXISTS 



1« Send a general letter to all department heads describing the 
objectives of the study and Inviting them to a group meeting* 
2« Hold a group meeting describing the procedures to be followed* 

3. Send a general letter to employees describing the objectives 
of the study and the procedure to be followed* 

4. Prepare Instructions and questionnaires for distribution. 

5* Provide each deaprtment head with enough questionnaires to give 
one to each employee* (Large numbers of very similar positions 
may be covered by one questionnaire.) 

6. Hold meetings in the departments to explain to employees what 
they are expected to do and how to go about it* 

1. The President's or administrator's office will advise department 
heads that all questionnaires are to be completed, including 
supervisor's comment » and returned to the Personnel Office by a 
specified date. 

8* Personnel Office will check to be sure a questionnaire has been 

returned for each employee or employee group. 
9* Personnel Office (and/or consultants) will sort questionnaires 

by payroll title, and by level of work within job classes. 

10. Personnel Office (and/or consultants) will study questionnaires 
and conduct follow-up interviews where necessary. 

11. Personnel Office (and/or consultants) will write a class 
specification for each job class. 

12. Personnel Office (and/or consultants) will recommend allocation 
of each position to an appropriate job class. (Job Evaluation) 

13. Department heads will be notified of allocation of positions to 
a class and an appeal period will be provided. 

14. Personnel Office (and/or consultants) will recommend a classifica- 
tion plan and a pay plan Including pay grades and salary ranges, 
or a single rate of pay. 

15. The Personnel Office (and/or consultants) will collect such wage 
surveys as may have been done recently in the community and in 
agencies of similar size and organization. If the survey data 
is inadequate, the Personnel Office (and/or consultants) may 
make a wage survey. 

16. The Personnel Office (and/or consultants) will recommend the 
allocation of job classes to pay grades and salary ranges. 

17. The completed classification and pay plan will be recommended to 
the administration and the governing board. 



Figure 1^2. 
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Application Form . The basic document 1s the job 
application form; it provides information such as 
name, social security number, local address, birthdate, 
marital status, education, previous work experience, 
military service, job title, date of employment, and 
salary. Figure 1-6 is one example of such a form. In 
devising application blanks, administrators must 
consider state and federal laws prohibiting 
specification of race and sex. 

Photographs and Fingerprints . After employment, 
supplement the application form with a photograph and 
a set of fingerprints. Both items, however, are 
controversial; the first because of fears about racial 
discrimination, the second because of police records. 
Fingerprinting, however, can discourage omissions and 
falsifications of previous police records; it can also 
protect employees from unwarranted suspicion in the 
event of thefts. Many schools participate in 
rehabilitation programs by hiring people with previous ^ 
police records. Few schools, however, tolerate 
deliberate concealment of such information. 

Performance Memos . One of the most important uses for 
the employee file is to serve as a repository for memos 
of commendation and criticism. The awareness that 
special efforts and deficient performance are recorded 
in writing can be an incentive to better work. 

Payroll Card . A payroll card with a complete financial 
account of the individual's stay at the institution is 
a service to the employee. The essential data on such 
a form are: date of employment, original job title, 
starting salary, increases earned, reclassifications, 
and present salary. From such a card, the secretary 
or personnel clerk can quickly answer most questions an 
employee might ask. Figure 1-7 is an example of such a 
card which is kept for each fiscal year. 
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UNIVERSITY/COLLEGE 


POSITION TITLE CARPENTEB 


POSTTTON OES 


CRIPTION 


QUALIFICATIONS RKQUIREIJ OF INCUMBENT: 

Level" grade mmnm 

Specializations 

Trade Schools 


This Is a proposal for 
( ) Nex<^ Position 
( ) Reclassification: 

Incumbent 


Apprenticeship 


JOHN DOE 


Licenses 
Exjjeriencc ; 


Current Study 
Number 


Years 4 ueava full-time 
In what specialty? Carpentry 


College, School, 
Division 


What level of responfflblHty? 

Skilled in aonatruotion of 


Department Physical Plar.t 


wooden atruatures 


Fund & Budget 400-822 



DEFINITION OF POSITION: 



SPECIFIC SKILLS REQUIRED: 



RESPONSIBILITY : 

Supervision of the follovring 
classes ^o^&r level main- 
tenanae pei'SonneL, 
and 



aesie^anvs 
helpers. 



Is supervised by (title) 
Has a maximum amount of $_ 
any one time. 



Employee 

Assigns duties 
Reviews work 
Disciplines 
Makes rules 
Adjusts rules 

Carpenter-Foreman 



Indepen- 
dently 



After 

consu.T- 

tation 



(money) in his possession at 



Is responsible for the following items of equipment or property: 



DESCRIPTIOM OF THE DUTIES: On the back of this sheet, describe 

concisely this position. Use the following headings and numbers. 

1. TASKS REQUIRED IN A USUAL WEEK (Indicate the approximate hours 
per v7CGk required for each task.) 

2. UNUSUAL TASKS (List tasks which are performed monthly or less 
frequently; indicate the frequency.) 

3. DISAGREEABLE OR HAZARDOUS DUTIES (Explain possible danger 
to the incumbent.) 

A. MOST DIFPICULT TASK 

5. MOST TIME-CONSUMING TASK 

^_A'^.1]93J^J:T.Q^1J> V'Pl task 

'^GNA'rURES : f a'c7r nt^cTr'any ) ^ '•' ' ^ 

Immediate Superviso r 

Department Head _^ 

40 



Reverse side Figure 



TASKS REQUIRED IN A USUAL WEEK : ^ 
Ereoting ^partition and soaffolcttng 

RepaiHng ohaivss tables » desks, shelves, oabinets, aupboards 
Installing looks 
Installing glass 

Cleaning and maintaining tools and equipment 
UNUSUAL TASKS : 

Laying floors, installing baseboards and moldings 
Building stairs, fences 
Repairing shingle roofs 
Installing aooustiaal ceiling tile 

DISAGREEABLE OR HAZARDOUS DUTIES: 
High work, i,e,, roof repair 

MOST DIFFICULT TASK : 
Cabinetmaking 

MOST TIME-CONSUMING TASK : 
Cabinetmaking 

MOST RESPONSIBLE TASK : 

Any carpentry task requiring completion by a deadline 
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Figux*e l''4» 

UNIVERSITY/COLLEGE 
POSITION TITLE ^ROUNDSMAN 

POSTTION DESCRIPTION 


QUALIFICATIONS REQUIRED OF INCUMBENT: 
Education: 

Level . 8th arade 

Specializations 

Trade Schools 


This is a proposal for 
( ) New Position 
( ) Reclassification: 

Incumbent 


Apprenticeship 




Licenses 
Experience: 
Years 

In what specialty? None, can 
be trained 


Current Study 
Number 

College, School, 
Division Physical Plant 


What level of responsibility? 


Department Grounds/Transportat Ion 




Fund & Budget 400-822 



DEFINITION OF POSITION: 



Helps with maintenance of campus grounds and roads. 



SPECIFIC SKILLS REQUIRED: ~ , 

Manual dexterity In use of tractors, lawn- 
mowers, sprayers, fertilizers, pruners, etc. 



RESPONSIBILITY: 






After 


Super«/ision of the following 




Indepen- 


consul- 


classes 


Employee 


dently 


tation 


none 


Assigns duties 








Reviews work 








Disciplines 








Makes rules 








Adjusts rules 







Is supervised by (title) Grounds-Transportation Foreman 

Has a maximum amount of $ (money) in his possession at 

any one time. 

Ir responsible for the following items of equipment or property: 



DESCRIPTION OF THE DUTIES: On the back of this sheet, describe 

concisely this position. Use the following headings and numbers. 

1. TASKS REQUIRED IN A USUAL WEEK (Indicate the approximate hours 
par week required for each task.) 

2. UNUSUAL TASKS (List tasks which are performed monthly or less 
frequently: indicate the frequency.) 

3. DISAGREEABLE OR HAZARDOUS DUTIES (Explain possible danger 
to the incumbent.) 

4. MOST DIFFICULT TASK 

5. MOST TIME-CONSUMING TASK 

SIGNATURE^ : Incumbent Tif' "any T^ . , 
Immediate Supervisor^ 2 

Department Head 
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Reverse side Figure 1-4 » 



TASKS REQUIRED IN A USUAL WEEK: 

Picks up paper leaves and trash 

Assists In pruning, grading, laying sod, spraying, 

grass, fertilizing 
Transplants shrubs and assists In tree surgery 
Helps set up stage for various campus functions 

UNUSUAL TASKS: 

Helps make and repair paths on campus 

Removes snow and sands roads and paths In winter 

Helps repair parking lots 

Helps make minor repairs on grounds equipment 
DISAGREEABLE OR HAZARDOUS DUTIES: 

Use of certain grounds equipment - high speed 
Pruning large trees 

MOST DIFFICULT TASKS: 

Properly laying sod 
Tree surgery 

MOST RESPONSIBLE TASK: 

Grounds care In high-Intensity areas 
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UNIVERSITY/COLLEGE 



POSITION TITLE CIEKICAL imKlZ 
POSITION DESCRIPTION 



QUALIFICATIONS RF.QUIIU'D OF INCUMBENT: 
Eflucnition.: 

*" Level Hcg/i ichool dtpl omcL 

Specializations icmm e ^acac 

Trade Schools 

Apprenticeship 

Licenses 

Experl . cinr e ; 
Years 

In what specialty? Tt/p.cng and 
abitity to fiottoic dlA^ctioni 
Wliat level of responsibility? 



This is a proposal for 
( ) New Position 
( ) Reclassification: 

Incumbent 



Current Study 
Number 



College, School » 
Division Phyiicxd P^an.t 



Department 

Fund & Budget 



DEFINITION OF POSITIOnT GznoAol typing and cZvucolI tcuiu ivkidi 
fLzquAAQ. 6p&&d, acciViaty and tka &xeA(U^& ind&pznd&nt judgmQ.nt and 
initiatlv& 

SPECIFIC SKILLS REQUIRED: 45 lOofidi pdJi minuXz typing 6pe&d on any 
6tanda^d typmhitvi, iOlth acctptabtz acca^ct/; iamilianAXy with typing 



RESPONSIBILITY: 






After 


Supervision of the following 




Indepen- 


consul- 


classes 


Employee 


dently 


tation 




Assigns duties 


( ) 






Reviews work 


( ) 






Disciplines 


( ) 






Makes rules 


( ) 






Adjusts rules 


( ) 





Phy^lcMl Plant SzcAZta^y 



Is supervised by (title) 

Has a maximum amount of $ ^ 

any one time. 

Is responsible for the following items of equipment or property: 



(money) in his possession at 



DESCRIPTION OF THE DUTILS: On the back of this sheet, describe 

concisely this position. Use the following headings and numbers. 

1. TASKS REQUIRED IN A USUAL WEEK (Indicate the approximate hours 
per week required for each task.) 

2. UNUSUAL T/.SKS (List tasks which are performed monthly or less 
frequently; indicate the Iroquency.) 

3. DISAGREEABLE OR HAZARDOUS DUTIES (Explain possible danger ■ 
lo the incuHibc-'at. ) 

4. MOST DIFFICULT TASK 

5. MOST TIMf:-CONSL'-Ii:JC; TASK 

_'J^^\T F<KSPO\;^.rF'.I.K TAS" 

Vi7;¥aTUp1*S :~rncru!-.l)i'aL ( iTa!; ~) "' ' " 

Immediate J^rporvf.sor 

Doparttnont Hea d 

o .17- 30 
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Eeverse aide Figure 2-5, 



K USKS Ij-EQUmV ?^( A USUAL (VEEK : 

TypiyiQ co^wondzncz, KzpofiZi, nont^atii , mzmonanda 
OpcA/iting oUlcz zqiUpmzyit 04 Kzcofidlng zqiUpmtnt, 

(uxlciilatou, teZzpkom^, KoJioXt mmtoQHXLph 
GzmKoZ iltiviQ oi phy^bicaZ pZmt matzxLaZ 

2. UmsUM TASKS '. 

CompO'ilng biuim^4> co^t^pondzncz ioK appfiovaZ oi 

4>upVLvlio^ 
llzczptionA^t diitizii 

3. pISAGREEASLE OR HAIAWOUS TASKS : 
hlonz — 

4. MOST VJVVKULT TASKS : 

High pKodacXlon, maKimim accuracy joU 

5. msT Tm-cohisumm task : 

Spzci^lcjCuUon typing 

6. MOST RESPOmBLE TASK : 
fiting accMAoXeZy 
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Figure Ue* 



APPLICATION 

for einploynu'itt nith 
THE UNIVERSITY OF 



1 



3 



4 



PKRKONAL DATA 

Namo 

Address 

Ako Birth Date 
Height 



Social Security Number Date 

City State Zip Code., 

Sex Marital Status Telephone 

Weight Number of Children and Ages 



Dnscribo any physical disability 



Position Desired How referred to the University? 

Emi(V\TION 

Ciivlo hifihost year completed: High School 9 10 11 12 College 1 2 3 4 Graduate 12 3 4 

Nam<> of College Major Degree Awarded and Date 

Other Education and Training 

EMPLOYMENT RECORD Please complete in detail, starting with present employer and explain any lapse of 

time not accounted for. Attach resume, or listing of additional positions if necessary. 



EMPLOYER 

'aooress 
your title 

NAMr dt TITLE OF 
SUPERVISOR 

REASON FOR~~ 
LEAVING 



EMPLOYED 



FROM 



TO 



BASE SALARY: 



FIRST 



LAST 



EMPLOYER 

""a DOR ESS 

YOUR TITLE 

NAME ft TITLE OF 
SUPERVISOR 

REASON FOR ^ 
LEAVING 



OTHER 
COMPENSATION 



EMPLOYED 



YOUR RESPONSIBILITIES: 



MAY WE CONTACT EMPLOYER? 



FROM 



TO 



BASE SALARY: 



FIRST 



LAST 



OTHER 
COMPENSATION 



YOUR RESPONSIBILITIES: 



MAY WE CONTACT EMPLOYER? 



EMPLOYER 

ADDRESS 

YOUR TITLE 

NAME & riTLE OF 
SUPERVISOR 

REASON FOR 
LEAVING 



EMPLOYED 



FROM 



TO 



YOUR RESPONSIBILITIES: 



BASE SALARY* 



FIRST 



LAST 



OTHER 
COMPENSATION 



MAY WE CONTACT EMPLOYER' 



EMPLOYER 
ADOReSS 

YOUR TtTUE 

NAME & TITLE OF 
SUPERVISOR 
REASON FOR 
LEAVING 



EMPLOYED 



YOUR RESPONSIBILITIES: 



FROM 



TO 



BASE SALARY 



FIRST 



LAST 



OTHER 
COMPENSATION 



MAY WE CONTACT EMPLOYER' 
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MIIJTAUY SKUVK i: RevevBe Bide Figure 2-6. 

|{,.;,n,h ^^^^ Discharge 

I»at(Msi <.f Kntry l)at('(s) (tf Release Type of Discharge 

• Primary I>uties: 

Selective Service ClasMlkatinn 

ADDITIONAL If FOHMATION 

Have you ever \ een convicted of a crime other than a minor traffic violation which involved a fine of $25.00 or less? 

Yes Nv» If "yes" give date, place, charge and disposition 



REFERENCES: 

Professional associates or friends, not relatives or former employers. 



NAME Address Telephone Occupation 



ADDITIONAL COMMENTS 

This space may be used for any additional information you wish to submit. 



/ etrtify that all information on tliit application iv acairatf, and uco^nize it is subject to check and that my employment 
and/or continuance thereof may he contingent upon its accuracy. 



Signature ^^^^ 

PLEASE DO NOT WRITE BELOW THIS LINE 



INTERVIEWER'S COMMENTS 

Date Note (Test Scores, Referrals, New Information, Disposition, etc.). 



References checked: Yes 

ERIC 



No 



Jigura U7. Payxvll/Leave Car^d (two oides) 



LBAVB CARD FOR YBAR OF. 



NAME 



PROBATION EXTKNSION 



2 3 4 



Jan. 
Feb. 
March 
April 



May 



June 



July 



AuHuRt 

Oct. 
Nov. 
Dec. 



9 lOj 11 



u 



13 1 14 



IS! 16 



4 I .<> I 6 i 7 i H i 9 



lO'H l!2l 13 1 14 



17' 18 



19120 ?1 



12 



lS<16!f7!l8 



23 i 24 ! 25 



26 27;;'H 29 30!3l' 



jAnnuttl 



DAYS 



19 UP I 21 



22 



23 I 24 i 26 



Sick 



DAYS 



26 





Annual 


Sick 




Annual 


Sick 


# 


AOCKUED JANUARY 1 






TOTAL CREDITS 








EA!<NEn PUKING YR. 






TOTAL LEAVE GR.\NTED 














CARRIED FORWARD 









27 -28 



29 



30 



31 



LAW 



Dutt 



(Month) 



1. 19. 



(Year) 



V— Varation X---Non-\Vorkinic Da.v Ii--lioliday W— ^Worked on "X" or "H" i^SIck L^Leave W/O Pay C— CompenHatory Debit 
Pl#-— PrrHoiial l.i»av4» (o%*er) 



FUND 

bud(;p:t 

ITEM NO. 



UNIVERSITY/COLLEGE 



Department of the Physical Plant 



Name 
Ad(lm;s 

Married 
Telophone No. 
Dato of Birth 
Soc. Soc. No. 



Single 



Classiflcation 
Salary - Yearly 
Bi-weokly. 
Hourly 

Job Study No. 



Dale of Appointment 
Increments: Step 



Due- July 1 



Jan. 1. 
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Chapter 1 

PERSONNEL ADMINISTRATION 
Responsibilities of the 
Physical Plant Office 



Attendance Records . As backup to payroll cards, the 
department should maintain complete attendance records. 
For tradesmen, laborers and others on hourly wages, this 
means time cards, which the clerk totals on a time sheet. 
For supervisors, office personnel and others on straight 
salaries, this means a daily attendance sheet " noting any 
absences. With these documents it is simple to resolve 
disputes about sick leaves taken, amount of annual leave 
earned and similar fringe benefits. 

Separation Papers . The final Item in the employee's 
file is his separation papers. These include" all 
information pertinent to his accrued benefits, such as 
leave, retirement pay and the like. To insure that the 
separation proceeds smoothly, the director might compile 
a checklist of all pertinent details to be taken care of. 
An important item is the statement of cause of 
separation. It should specify whether he resigned to 
take another job, relocate, advance his career, or was 
fired. Such information is valuable both to the employee, 
since he may wish a reference letter from the institution, 
and also to the school, since planners can use this data 
in formulatinci future personnel policies. The data may 
also prove pertinent to possible unemployment compensation 
claims and equal opportunity discrimination hearings. 



MANAGEMENT PRACTICES 



Special personnel problems arise from the nature of physical 
plant work. Physical plants must operate certain essential services 
twenty -four hours a day, year round; in most cases it must provide 
constant security; in all cases it mu'^t clean, repair, redesign and 
remodel without interfering with ongoing school activities. 

Recruiting 

FJecause of these problems and the technical skills required for 
hysical plant work, the director might consider helpTul some of the 
following recruiting methods. Finding reliable, trained personnel 
i's a recurring problem, and these methods should supplement, not 
supplant, efforts of the institution's personnel office. 
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Chapter 1 
PERSONNEL ADMINISTRATION 
Responsibilities of the 
Physical Plant Office 



1. Hire from within . This entails promoting staff members 
to higher jobs as they become available. The advantages 
are obvious. Supervisors are familiar with the 
candidate's character and expertise, and the candidate 
has firsthand experience with the institution. The 
latter fact should eliminate the situation in which an 
applicant leaves quickly because he does not like what 
appeared initially to be an attractive working 
environment. 

2 . Ask staff employees to recommend applicants . They 
should know the requirements of the job and the skills 
of the people they recommend. 

3. Search out older men in the construction industry . In 
many cases experienced tradesmen qualified for 
maintenance and internal modifications no longer 
desire work outside where they must contend with 
unpleasant weatner conditions. 

4. Try the military services . The Navy, in particular, 
is a useful olace to search for machinists, plumbers, 
electricians, and engineers. Ex-servicemen usually 
are well -trained in technical and mechanical trades 
important in physical plant maintenance. Men who 
have served on shipboard are experienced in keeping 
equipment in top opev.ting condition and in working 
as part of a tight-knit organization. 

5. Provide equal employment opportunities and develop 
affirmative action programs . Such programs are not 
only required by law but have resulted in gaining 
some excellent employees having been given a chance. 

Hourr and Schedules 

Some physical plant employees work at unusual hours and 
occasionally accumulate considerable overtime. Custodians, heating 
engineers and security police often work night shifts. Maintenance 
men, moving crews and groundskeepers work overtime for several weeks 
at the beginning and end of each semester. 

As standard operating procedure, the director should warn 
applicants for these positions that such conditions are part of the 
job, and that supervisors accept no excuses for not complying with 
overtime requirements. 
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The director can mitigate these disadvantages in several ways. 
All night work, for instance, should qualify for some night 
differential premium, either a flat hourly increase or percentage 
of the worker's normal rate. According to many state laws, overtime 
above 8 hours a day must receive additional pay. According to 
federal statutes, overtime above 40 hours per week on federally 
supported contracts must also receive overtime pay. 

Overtime should be distributed as equally as possible among 
qualified employees. If an employee refuses overtime on one 
occasion, he should not be excluded from future opportunities when 
his turn comes up again. 

The director can also adjust schedules to local economic and 
social conditions. Administrators at many Midwestern schools, for 
example, hire farmers to clean their buildings during the early 
morning hours. The farmers report after their first, predawn chores, 
work short hours, clean their assigned buildings, and return to 
their fields before the first students report to class. 

For more traditional services such as maintenance and 
groundskeeping, it is more efficient to have employees report 
earlier than students. This reduces traffic problems and provides 
lead time for emergency maintenance or special preparation for the 
day's classes. 

In drawing up work schedules, the director should consult with 
his supervisors and employees to determine the most appropriate work 
times. A simple change like moving the reporting time up or back 
fifteen minutes to coincide with local bus schedules may ease 
transportation problems and also improve worker morale. 

To maintain morale, it is best for all employees to work 
essentially the same number of hours every day. Scheduling certain 
personnel, such as office workers, for a shorter work day can be 
injurious to morale. Once established, shorter work weeks seldom 
are changed. 

Standby Another common schedule problem is the standby 
roster. For some essential services, it is necessary to 
place skilled employees on call in case an emergency 
requires immediate repairs. While on standby status, the 
worker must remain accessible while off duty, perhaps by 
telling a supervisor or dispatcher where to reach him at 
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all times. One way to handle this problem 1s to list 
e^ch employee, perhaps alphabetically, and require each 
to take a turn. The rotation need not be Inflexible; 
individuals willing to trade can arrange switches among 
themselves. To justify the disruption of his leisure, 
it is traditional and advisable to provide some small 
premium for remaining on standby alert, and to pay travel 
expenses and at least two hours pay to the employee who 
is called back. 

T raining 

Orientation . Training begins with orientation. First the 
personnel officer covers such topics as general Institutional 
regulations, payroll information, vacation and leave policies. 
Then the physical plant director and supervisors instruct the 
employee in details pertinent to his particular position, 
such as hours, duties and safety procedures. They should 
also introduce him as soon as possible to all his co-workers; 
this tactic alone pays dividends by reducing psychological 
tensions that can disrupt his performance. 

A checklist such as the example in Figure 1-8 is a practical 
way to see that each employee receives complete and uniform 
information during orientation. Encouraging him to ask 
questions is the best way to insure that he understands the 
information. At the end of orientation, some directors ask 
the worker to sign a statement that he understands departmental 
policies on all topics covered. 

In-service Training . Training continues with in-service 
instruction to develop skills and attitudes he needs to work 
well, develop his potential and contribute to the institution. 
Specific suggestions about how to train men for various phases 
of physical fjlant work are included in other chapters of this 
book. One general point worth stressing here is that accurate 
record keeping is essential to any training program. The 
department should maintain complete records of all instruction 
each employee receives during his career at the institution. 
This information is important for planning, promoting employees 
and providing equitable opportunities for those interested in 
further education and training. 
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Retraining . A second general point about training: Certain 
programs should be repeated annually. Safety procedures, 
for instance, deserve an annual review. Emergency plans 
should be updated annually and redistributed to insure that 
all workers know how to react if the campus is beset by 
blizzard, flood, fire, riot, or serious utility disruptions. 
In the future, plans for energy conservation may also become 
a recurring cnncern of all physical plant employees. 

Supervisory Training . Supervisors handle most in-service 
training. As key members of the physical plant staff, they 
need careful training. In addition to instructing employees, 
they assign work, enforce standards, evaluate performance, 
receive complaints and resolve conflicts. They must be 
experts, therefore, in their work specialty, institutional 
policies and Interpersonal relationships. On most campuses, 
the personnel office provides seminars for supervisors on 
such topics as new management techniques, motivation and 
communication, both Interpersonal and intra-institutlonal . 

Probation 

After training there should be a period of probation— a time for 
the employee to prove himself— to demonstrate the abilities and 
attitudes the job requires. Probation periods vary from sixty days 
to six months with an occasional extension to one year. The worker 
should be warned when hired that continued employment is contingent 
upon satisfactory performance during this period. And he should be 
helped. His supervisor should periodically counsel the employee to 
help him master any difficulties. At the end of probation the 
supervisor reviews his work with him to determine whether he will 
continue in the position. 

At that point or earlier, the department can summarily dismiss 
the worker. After probation, however, the department must first 
follow the institution's disciplinary procedures before releasing an 
employee. 
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Conduct 

A common cause for dismissal is violation of the school's 
conduct code. This code usually appears in the employee handbook 
issued by the personnel office, and the physical plant director should 
insist that all new employees read it. He should also enforce the 
code rigorously. Regulations about behavior, drinking, obscenity, 
insubordination, tardiness, absences, theft, and similar offenses will 
mean little if the physical plant director and his supervisors do not 
apply tr.em consistently. If violations are ignored, they may soon 
become engrained in the staff's mode of operation. When conduct 
problems develop, the personnel office can provide counsel and advice 
to administrators, supervisors and employees involved. 

Disci pi ine 

Disciplinary measures. Tike conduct guidelines, should be spelled 
out. Thefts, felonies and similar offenses usually 'nerit immediate 
discharge. In lesser cases, a four-step disciplinary procedure is 
traditional, since it is cheaper for the department to reform a 
worker than to hire and train a new one. 

1. Discipline begins with a verba"! reprimand for the 
first mistake. 

2. Next comes a written reorimand with the dates and 
times of the first and second offenses. 

3. Suspension follows to penalize the worker financially. 

4. The final step is dismissal. With this step, as with 
the second and third, the employee should receive a 
written summary of previous offenses and penalties as 
justification for the departm< .'s action. 

Grievances 

To protect employees from unfair treatment, the department should 
formalize and publicize grievance procedures. In these cases a 
four - step sequence is traditional: 

1. The worker presents the supervisor with a verbal or 
written complaint. 
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2. If the supervisor cannot satisfy the worker, then 
both present their versions to the physical plant 
director. With written statements from the parties 
involved, the director should call a conference to 
explore the problems. It is essential to retain as 
much human contact as possible, especially because 
each side tends to establish an adversary position 
at this point. 

3. The next conference is with the institution's personnel 
officer. He may have more expertise in resolving 
conflicts and more objectivity in viewing the particular 
issues. 

4. The last step is appeal to a board of disinterested 
persons at an administrative level above that at which 
the complaint originated. This board makes final 
disposition. 

Grievance procedures are important guarantees for employees and 
should be easily accessible. They a»^e also time-consuming, however, 
and all parties should attempt to resolve differences fairly and in 
good will before resorting to final arbitration. Frequent grievance 
procedures involving the same employee, supervisor or department are 
signs that something is seriously amiss and the causes should be 
identified and corrected if possible. 

Collective Bargaining 

Collective bargaining is coming quietly and late to many American 
campuses, arriving decades after it was established in the major 
American industries. Most of the states now passing enabling 
legislation for collective bargaining in higher education are 
patterning their actions after the National Labor Relations Act. This 
trend portends complicated negotiations for numerous college 
administrations. What each institution needs is a realistic policy, 
one that has been readied long before negotiations begin. An 
institution 'that ignores employee efforts to organize and bargain can 
lose friends and good workers; one that accedes to inflated demands 
can lose money. Key suggestions for forming a policy are: 

1. Deal with one association or union for all nonacademic 
employees. This means one negotiation session and one 
contract instead of countless sessions, different 
contracts, and recurring jurisdictional disputes. 
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2. Do not antagonize either union employees, representatives 
or organizers. Instruct supervisors that they are not to 
take names, threaten, cajole or in any way treat these 
employees differently. Such tactics only make unionization 
inevitable and negotiations more difficult. 

3. Be prepared: Analyze the opening demands carefully to 
compile an accurate cost breakdown for all raises, benefits, 
and work changes that bargainers are asking for or may 
accept. When it comes to trade-off time, negotiators have 
to know exactly what they gain and what they lose in each 
exchange. 

The agenda for these meetings should be prepared in advance, and 
to insure a productive meeting instead of a rambling gossip session, 
it should be adhered to as closely as is compatible with open 
discussion of honest concerns. 

The role played by the physical plant director and his supervisors 
is obvious; they advise the personnel administrator in these 
negotiations. The director does not deal directly with any individual 
union. Instead he counsels the institution's negotiating group. His 
advice should include cost breakdowns for all work changes under 
debate. 

Supervisors help the director compile this cost analysis. They 
are the men on the line who have the most accurate understanding of 
the practical effect of changes in work operations. They must also 
maintain harmonious relations during the negotiations, meet production 
requirements, and manage smooth transition when new agreements go into 
the contract. 

Morale 

Nearly all issues stressed in this chapter concern employee 
morale, either directly or indirectly. It is appropriate to conclude, 
therefore, with a brief discussion of several additional methods for 
improving or maintaining good morale. Highly effective are employee 
meetings. When scheduled regularly, every three months for instance, 
these meetings serve several valuable purposes. The director and his 
supervisors can review the department's performance and explain its 
Dlans and programs for the coming quarter. Such discussions help make 
employees an integral part of the total operation. 
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Communication at these meetings should flow in both directions. 
This is an excellent opportunity for the director to listen to his 
staff and find out firsthand what problems they face, and what 
solutions they would like to try. Such discussion can increase the 
sense of participation, provide valuable practical suggestions, and 
help the director spot and solve many small problems before they 
grow into large ones. 

Newsletters can also boost morale, and with modern cheap 
reoroduction methods, they can be economically produced at even the 
smallest schools. They can provide public recognition for 
outstanding performance, announce new programs, introduce new 
employees, and report news of employee activities. 

Parties and picnics are time-honored traditions at many schools. 
In some cases employees pay for the Christmas party and the spring 
picnic out of their own salaries; in others, they share the cost with 
the institution. It is important that the department or the 
institution participates in some important way, perhaps by providing 
school facilities free of charge. These social functions encourage 
friendliness and camaraderie among employees— qual ities that generate 
a better working environment. 



The basic structure of any organization can be no stronger than 
the individuals in it. There are some poorly orgar.lzed departments 
that function satisfactorily because of strong leadership and high 
morale of its members. It will be rare to find an efficient and 
smooth functioning department that has good structure but is staffed 
by incompetence and indifference. 
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BUDGETS, COST RECORDS, INVENTORIES, INSURANCE, AND STORES are the 
primary financial considerations a physical plant director must 
handle at a small school. Although the director is usually chosen 
for his technical and managerial expertise, he must learn to manage 
money as well as men. Otherwise the physical plant department he 
leads will be unable to fulfill its major service missions 
efficiently. 



THE PHYSICAL PLANT DEPARTMENT 

BUDGET 



The most important task is preparation of the budget. In essence a 
budget is a plan for financial operation that proposes expenditures 
over a specified period and identifies sources of funds. It is a 
control tool: The asking budget shows how much money is needed and 
where it could originate; the working budget shows how much money 
is allocated and where it is spent. If expenses exceed projections, 
a tightly kept budget enables the director to spot overruns early 
enough to cut down expenditures, to amend the budget or to request 
additional funds from the institution's chief financial administra- 
tors. Figures 2-1, 2-2 and 2-3 taken from NACUBO's publication, 
PLANNING. BUDGETING AND ACCOUNTING MANUAL, illustrates how a 
physical plant departmental budget is developed. 
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The planning goal is to develop sound budgets to support 
worthwhile programs, rather than to tailor programs to fit 
allocations. The worth of educational Programs and the money 
allocated lie outside the responsibility of the physical plant 
administrator, but his good budgeting practices can t.irn his 
department into a more efficient tool for realizing ends with 
available funds. With budgets that are well -planned, professionally 
developed and adequately controlled, the physical plant director 
serves well his school, department, and himself. Following 
certain general practices can help him realize these goals. 



ASSIGNING COSTS 



The first task ib clarifying who pays for what. This means 
spelling out what the physical plant budget pays for and what it 
does not. Usually the physical plant budget carries the costs of 
operating, maintaining, cleaning, and reoairing all buildings and 
basic classroom furniture in them. The department also bears the 
cost of heat, ventilation, light, power, and plumbing--all 
utilities required for normal use. For anything else, someone else 
should pay. 

A department requiring special educational equipment should pay 
for Its installation, maintenance, repair, and replacement. 
Departments with heavy research needs usually pay for required 
equipment out of departmental research budgets. In such cases, the 
physical plant department charges for services such as moving 
equipment, setting up chairs, installing public address systems, 
arranging for special utilities, and off-duty or overtime custodians. 

A more complicated question is who should pay for major repairs 
beyond what is required because of normal wear-and-tear, major 
renovations and alterations required for new programs. An 
interdepartmental committee should administer a separate fund for 
such repairs. Composed of staff, faculty and student members, this 
committee receives and evaluates all requests for remodeling and 
improvements. Such a procedure eliminates the noed for the physical 
plant director or business officer to make arbitrary decisions and 
run the risk of "playing favorites." 
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Many colleges run a variety of self-supporting services such as 
computer centers and teaching aids departments. These operate on 
the campus as they would in the marketplace; they pay their 
ooeratim and maintenance costs out of earned income, as should 
auxiliary enterprises such as intercollegiate athletics, bookstores, 
dormitories, dining halls, cafeterias, and vending services. 

Special conferences, professional conventions, convocations, 
and workshops sponsored by college departments should also reimburse 
thR physical plant d'partment for all direct costs. 



COST ACCOUNTING 



The second step in effective budgeting is devising a cost 
accounting method that accurately reflects cost assignments. The 
purpose of cost accounting is systematic accumulation of financial 
information. With good information, an administrator can measure 
the relative efficiency of his organization, plan short-range and 
long-range improvements and double-check ways in which allocated 
funds are spent. Cost accounting can also mean uniform workloads, 
proper inventory levels and accurate trend data for controlling 
future costs. 

The key to a cost accounting system is a comprehensive 
classification of major accounts. This accounts chart, like the 
departmental organization chart, mirrors the major functions of the 
department. In April, 1971, the Association of Physical Plant 
Administrators approved the accounts classifications chart outlined 
on the following pages. An administrator at a small school may 
want to combine or eliminate some subsections to adapt the chart 
to the scope of a particular operation. 
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ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS 
CLASSIFICATION OF ACCOUNTS 
April, 1971 



MAJOR ACCOUNTS 

1. Physical Plant Administration 

2. Building Maintenance 

3. Custodial Services 

4. Utilities 

5. Landscape and Grounds Maintenance 

6. Major Repairs and Renovations 

7. Other Services 



OUTLINE OF COSTS UNDER EACH MAJOR ACCOUNT 

1. PHYSICAL PLANT ADMINISTRATION 

All activities necessary to carry out the duties of management 
and administration for all areas under the jurisdiction of the 
Physical Plant Division are included. Examples of activities 
are: 

1.1 ADMINISTRATION 

Salaries, wages, employee benefits, travel, equipment, 
and other operating costs required for: 

Administrator; 

Assistant Administrators; 

Office personnel including accountkeeping 
done by the Physical Plant Department such 
as payroll, billing, material ordering, 
personnel records, and dispatching of 
work orders; 

Other administrative operating costs including 
supplies, materials, pro rata share of 
telephones, postage, computer rental, 
accounting machine costs, and career 
training programs. 
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1.2 ENGINEERING normally includes: 

Salaries, wages, employee benefits, travel, equipment, 
and other costs required to provide technical and 
engineering services to carry out effectively functions 
assigned and funded in the Physical Plant Division. 
Includes staff personnel such as engineers, architects, 
draftsmen, estimators, schedulers; and preparation of 
documents for contractual maintenance and renovations; 
also includes analysis of systems and modes of operation, 
plant records, etc. Preparation of architectural and 
engineering plans and specifications for alterations and 
new construction are normally funded from other sources. 



2. BUILDING MAINTENANCE 

Building maintenance includes all items related to routine repair 
of buildings, structures and appurtenances, including normal 
rec'.rring repairs and preventative maintenance. Include the 
fol 1 owi ng : 

2.1 INTERIOR AND EXTERIOR OF BUILDINGS 

2.1.1 Plumbing, heating, air conditioning, and 
ventilation 

2.1.2 Electrical reoairs of all types including 
primary and secondary systems, and certain 
lamp replacements (requiring special ladders 
and rigging) and maintenance of outdoor 
lighting fixtures (excludes energy costs) 

2.1.3 Carpentry and cabinetmaking 

2.1.4 Painting and glazing 

2.1.5 Hardware, locks, keys, closers, and records 

2.1.6 Roofing and sheetmetal work, including 
downspouts and gutters 

2.1.7 Welding and necessary machine work 

2.1.8 Elevators and similar equipment 

2.1.9 Miscellaneous building repairs such as 
tuckpointing, blinds, etc. 

2.2 MAINTENANCE OF GENERAL PURPOSE CLASSROOM FURNITURE AND 
EQUIPMENT within the building not inventoried to a 
department. 

2.3 MAINTENANCE OF UTILITY DISTRIBUTION SYSTEMS INSIDE THE 
BUILDING including electrical, heating, process steam, water 
lines, gas lines and sewer lines (both storm and sanitary). 
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2.4 OPEPATING AND REPLACEMENT COSTS OF ALL EQUIPMENT AND 
MATERIAL AND TOOLS USED IN CONNECTION WITH BUILDING 
MAINTENANCE excluding hand tools furnished by employees. 

Building maintenance may also provide services on a reimbursable 

basis to other accounts. Examples of those are auxiliary 

enterprises, special teaching support facilities, research, and 
departmental inventoried equipment. 



CUSTODIAL SERVICES 

Custodial services include all costs related to custodial 
services in building interiors. Does not include auxiliary 
enterprise buildings. 

3.1 SALARIES, WAGES AND EMPLOYEE BENEFITS OF CUSTODIANS, 
SUPERVISION, AND SERVICES REQUIRED FOR CLEANING BUILDING 
INTERIORS. 

3.2 SMALL SETUPS ONLY WHERE MATERIALS FOR SPECIAL SETUPS ARE 
STORED OR KEPT WITHIN THE SAME BUILDINGS. 

3.3 SNOW REMOVAL ON BUILDING STEPS PLUS 5 FEET OF SIDEWALK 
IN EACH DIRECTION. 

3.4 OTHER OPERATING COSTS SUCH AS PAPER, PAPER TOWELS, TISSUE, 
WAX, ERASERS, CHALK, CLEANERS, AND OTHER MATERIALS AND 
SUPPLIES. 

3.5 OPEPATING AND REPLACEMENT COSTS OF ALL EQUIPMENT USED IN 
CONNECTION WITH CUSTODIAL SERVICES AND LAMP REPLACEMENT 
READILY ACCESSIBLE WITHOUT SPECIAL LADDERS AND RIGGING. 

3.6 ELEVATOR OPERATION ON NONAUTOMATIC EQUIPMENT. 



UTILITIES 

Utility services include all costs for energy for heating, 
cooling, light and power, gas, water, and any other utilities 
necessary for the operation of the physical plant and normally 
include: 

4.1 PAYROLL COSTS OF ALL SUPERVISORY AND OPERATING PERSONNEL IN 
CONNECTION WITH UTILITIES. 

4.2 OPERATION AND MAINTENANCE OF HEATING AND POWER PLANT 
EQUIPMENT INCLUDING WATER PLANT AND SEWAGE DISPOSAL PLANTS. 
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4.3 OPERATION AND MAINTENANCE OF EQUIPMENT IN CENTRAL AIR 
CONDITIONING PLANT. 

4.4 CONTRACTUAL COSTS FOR PURCHASE OF ELECTRICITY, WATER AND 
SEWAGE TREATMENT. 

4.5 OPERATION AND REPLACEMENT COSTS OF ALL EQUIPMENT USED IN 
CONNECTION WITH PRODUCTION OF UTILITIES. 

4.6 MAINTENANCE OF UTILITY TUNNELS, OUTDOOR DISTRIBUTION SYSTEMS 
FOR ELECTRICITY, GAS, STEAM, COMPRESSED AIR, CHILLED WATER, 
HIGH TEMPERATURE WATER, DOMESTIC WATER, AND SANITARY AND 
STORM DRAINS. The expense does not include open ditch 
drainage. 



5. LANDSCAPE AND GROUNDS MAINTENANCE 

Grounds maintenance includes operation and maintenance of campus 
landscape and grounds. Exclude areas not intensively maintained 
out of the Physical Plant budget and/or other areas for which the 
Physical Plant is reimbursed. 

5.1 SALARIES, WAGES AND EMPLOYEE BENEFITS OF ALL SUPERVISORY 
AND OPERATING PERSONNEL IN CONNECTION WITH GROUNDS. 

5.2 ALL AREAS OF THE MAIN CAMPUS MAINTAINED. GROWING THINGS AS 
TREES, GRASS, SHRUBS, FLOWERS, NURSERY STOCK INCLUDING SEEDS, 
FERTILIZERS, AND PLANT MATERIALS. 

5.3 MAINTENANCE OF ROADS AND WALKS, PARKING AREAS, IRRIGATION 
SYSTEMS, SIGNS, ETC. 

5.4 SNOW REMOVAL. 

5.5 MAINTENANCE OF GOLF COURSE, ATHLETIC PRACTICE FIELDS, AND 
STADIUM VARSITY FIELDS. (Costs are normally excluded from 
physical plant budgets.) 

5.6 MAINTENANCE OF PHYSICAL EDUCATION, INTRAMURAL AND ROTC DRILL 
FIELDS. 

5.7 MAINTENANCE OF OPEN DITCH DRAINAGE, FENCES, RETAINING WALLS 
AND RIP RAP. 
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5.8 CARE OF MISCELLANEOUS FIXED EQUIPMENT SUCH AS BENCHES, 
SHELTER HOUSES, ETC. 

5.9 OPERATION AND REPLACFMENT COSTS OF ALL EQUIPMENT USED IN 
CONNECTION WITH GROUNDS MAINTENANCE. 



6. MAJOR REPAIRS AND RENOVATIONS (Special Line Items) 

riajor repairs and rehabilitation includes all costs for major 
nonrecurring repairs and major deferred maintenance items. Major 
projects are those costing more than $10,000. 

6.1 COST OF SALARIES OF SUPERVISORY AND OPERATING PERSONNEL 
CONNECTED WITH MAJOR REPAIRS AND RENOVATION PROJECTS. 

6.2 LINE ITEM SPECIAL ALLOTMENTS AND ESSENTIALLY LARGE 
IMPROVEMENT ITEMS. 

6.3 REPLACEMENT COSTS OF ALL EQUIPMENT USED IN CONNECTION 
WITH MAJOR REPAIRS AND RENOVATIONS. 

6.4 COSTS RELATED TO PLANNING, DESIGN OR ADMINISTRATION OF 
MAJOR REPAIRS AND RENOVATIONS. 



7. OTHER SERVICES 

Other essential services not consistently within the Physical 
Plant Department, yet frequently assigned, are: 

Automotive Repair 
Bus Systems 

Construction Planning and Inspection 

Communications (i.e.. Telephone and Telegraph) 

Mail and Messenger Service 

Property Insurance 

Purchasing and Stores 

Safety 

Security and Traffic 
Solid Waste Disposal 
Trucking and Moving 
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ACCOUNT NUMBERING 

A cost accounting system must have a numbering code to organize 
all pertinent information and in most cases to feed it into 
electronic data processing equipment. At the request of the 
National A«;sociation of College and University Business Officers, 
Peat, Warwick, Mitchell and Company developed a nlne-digit system 
that eventually may enable schools using it to tie into a national 
cost reporting network. Although the national system is still years 
away, many schools larqe and small have already found some version 
of their coding structure adequate to their accounting needs. What 
follows is an adaptation of their approach as presented in the 
PLANNING, BUDGETING AND ACCOUNTING MANUAL published by NACUBO. 



The Coding Structure 

Since the nine-diqit structure organizes information for the 
entire institution, not all digits will be pertinent to discussion 
of physical plant accounting. The total system is usually laid out 
as: 

X - XXX - XXX " - XX 



IDEUTIFIES THE ^A'JOR FUND GFOVP: 
'restricted y UNREoTRlCTEDy LOANS y 

EmommirrSy etc. 



1 IDEUTIFIES THE SPECTFTC FUNDS 

WITHIN THE FUND GROUP. 

These are the six digits pertinent to physical plant 
'a '.'counting. They label and number th>'. major 
department aoaountfi, expenditures and programs. 
Here is how this group functions: 



XXX - XXX 

Tdentif'es the type of aooount - srr. next pag^i. 



V- 

IdentiHes the. exr.enditure objc.it - co'-: next paj>: 



Identifies the departmenty th' division and th- 
~prograny or functional unit inuolv>:d. 
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The esoteric labels used in the coding structure can best be defined 
through typical examples, such as: 

Type of Account 

'•^'Dnhcw: I'^dwatioml and General 
'"'^^v^'nw - i'tud^nt Aid 
'''^•jv^:yiU'' - Aux'liarij Enterprises 
r'j*f>''nd'r tur^-^o - Fduoational and General 
h'lrr'^ nd? turer, - .''Student Aid 
r.r:n:niif' furr^n - Auxiliary Enterprises 
t • > ' ' » ■ 

Fund HaUxnc'cs 



Expenditure Object Code 



on 

10 

iw 

■10 

.-..'7 
tW 
^0 
HO 
HO 



(hourly) 
.'■tudnnt i.abor 
rtaff Benefits 
Tyavr I 

.^uv nitre. Materials and Ex^^enses 

r'rjnlrn tr- Equipment 
' \:n *:y' ntts 
■ 'thrp it-?ms 



Under this coding structure, a job numbered 400-822 would read: 

4 = the funds for the project come from the expenditure series 
for educational and general services. 



GO = the expenditure object--salaries 

8 = identity of the Building Maintenance Division and the program 
of maintaining general office furniture and equipment 

22 = identity of the Physical Plant Department in the 
insitution-wide coding 

Each institution, of course, has unique needs and programs. For 
that reason a national reporting network to provide a uniform format 
for all schools requires more research. Hopefully, this brief 
explanation suggests how the system developed by Peat, Marwick, 
Mitchell and Company can be modified to mee^^e needs of most schools, 
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Institutions using this system usually require that the central 
business office furnish the physical plant department with a 
cumulative record— on a monthly basis— of all charges and 
encumbrances against each account and code on the chart. The 
practice produces a running balance for each category and records 
adequate for all categories. 



Cost Reco rds 

A major benefit of the kind of accounting system described is a 
file of cost records usable in scheduling and estimating new work 
and planning budget requests. Since the physical plant department 
handles a number of unexpected jobs during the school year, it is 
appropriate to Identify two major kinds of cost records. 

1. Special Records . The physical plant department 
Inevitably incurs special costs as a result of 
undertaking emergency work. Natural disasters, 
such as hurricanes and floods, and man-made 
disasters, such as student disorders, always 
create work the department is equipped to 
accomplish quickly. These special jobs entail 
special record keeping because the tasks fall 
outside the normal accounting system. In the 
wake of every emergency period, therefore, the 
physical olant director should immediately order 
his subordinates to report all extraordinary 
expenses directly to him. He will need such 
records to justify requests for additional funds, 
reimbursements or insurance claims. 

2. Experience Records . The director should also know 
the cost of performing each traditional task, such 
as maintaining a building, repairing a utility 
system or mowing a section of campus. These cost 
records provide several kinds of important 
information. They show which employees are 
performing well and which are not. They constitute 
proof that an assigned job was actually done. They 
record repeated equipment breakdowns, warning that 
total replacement may soon be necessary. In general, 
these records most essential to both budget control 
and budget preparation, and a good cost accounting 
system will retrieve them quickly, if they have been 
compiled accurately. The primary means for compiling 
them is the work order system. 
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The Work Order System 

The basic purpose of the work order system is accounting for 
the following major elements of cost: 

1. Labor . Numbers 00, 10, 20, and 30 in the expenditure 
object code 

2. Supplies, materials and expenses . Numbers 40. 50 
and 60 

3. Administrative overhead . 

In a few sophisticated versions of the system, a charge might also 
be levied for the use of equipment in order to build a reserve for 
repair and replacement. Since a complete explanation of work 
orders follows in Chapter 3. only a short summary appears here to 
explain how the system compiles data for cost records. 

The basic unit is the separate work order number assigned to 
each job. The basic principle is simple: Each work order number 
will be the means of collecting all cost elements for that job. 

The easiest element to compile is the cost of materials. Two 
methods are widely used: 

METHOD 1. The storeroom clerk records the items issued 
for a job on the work order form which the 
workman carries with him. He may also price 
items if he has updated cost data on hand, 
but usually the work order clerk will do this 
after the worker returns the completed work 
order. 

METHOD 2. The supply agent hands separate issue slips to 
the workman while keeping a duplicate for his 
files. When the slips come in, the work order 
clerk prices each and totals those issued for 
that particular work order. 

The most difficult element to compile is the cost of labor. For 
on* particular job, the labor may accumulate over a considerable 
period of time and involve numerous workmen. A choice of methods is 
available: 
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METHOD 1. If only one employee is needed, he carries a 
single copy of the work order with him and 
each day records the amount of time spent on 
the assignment. When several workmen are 
assigned to the same project, the supervisor, 
foreman or leader records all their time on 
one form. The cost clerk totals and prices 
their time. 

METHOD 2. For each job, a time clock card is punched 
which the clprk collects, totals and 
prices to compile a running total for the 
duration of the job. Since this technique 
takes the time recording completely out of 
the workman's hands, it eliminates any attempt 
to pad his time estimates. 

For both methods, a time distribution sheet may prove helpful. The 
clerk enters the time on the sheet, converts it to dollars and cents 
and keeps a running total. 

For pricing charge-out work, it is recommended that once a year 
the department establish a uniform hourly rate for each trade. For 
example, one rate should apply to all carpentry jobs, another to all 
plumbing work. A further refinement would be separate uniform rates 
for trained artisans and helpers in each trade. 

Administrative and overhead costs can also be handled .two ways: 

METHOD 1. The hourly rate established for each trade can 
include a predetermined percentage that covers 
administration and expenses such as vacations, 
sick leaves, supervision, and wear and tear on 
tools and equipment. 

METHOD 2. The department can add a percentage to the labor 
and material costs for the entire job. 

Since each refinement of the work order system increases its 
administrative costs, it should result in greater efficiency. The 
refinements mentioned above add extra steps to the process, but they 
will also improve the record of daily time and material costs, 
discourage loafing, uncover dishonesty, and provide more accurate 
cost records for future planning. 
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PRtPAP.ING BUDGETS 



A major payoff of good cost accounting is during budget drafting 
when administrators prepare and justify their request for the next 
year. At most colleges, administrators handle the complexities of 
physical plant budgeting through some variation of the following 
formulas. All but one relies heavily on historical records. 

1 . Present Funding plus Justified Increases . The most 
widely used and least effective method amends the 
existing budget by increases to meet the cost of new 
buildings, to take care of deferred projects and to 
cover inflation. For example, a physical plant 
department with a million dollar budaet and a 10% 
increase in floor space would ask a §100,000 increase 
for the new buildings plus an additional $66,000 for 
inflation, assuming a 6% annual increase. Note that 
the inflation percentage is calculated on the amended 
budget rather than the original base. The popularity 
of this system derives from its simplicity, not its 
precision. 

2. The Pie Slice . This method is simpler, yet gives the 
physical plant department a predetermined percentage 
of the total institutional budget. What this 
percentage should be is not generally agreed upon, 
even by adherents of this approach because few schools 
assign identical duties to their physical plant 
departments. 

3. Workload Standards . A more sophisticated approach uses 
industrial engineering techniques to estimate work time 
and unit costs for typical jobs. By identifying the 
different kinds of jobs the department performs, 
measuring and averaging the work times for each and 
establishing job frequencies, administrators can 
estimate the total budget requirements. 

A summary of this method as developed by J. McCree Smith 
at North Carolina State University appears in Chapter 4, 
Custodial Services. 
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4. Unit-Size Estimates . On the theory that physical plant 
costs increase 1n direct proportion to the increase in 
school size, some administrators base their budget 
estimates on an appropriate measure such as gross floor 
area, total building volume, enrollments, acreage, or 
some combination of them. Complicated refinements of 
this approach utilize several submeasures to render it 
a more precise predictor. 

Rapid university expansion following World War II stimulated the 
search for a simpler and more comprehensive unit-size approach 
formula. Some of the best known work during this period came from 
Walter Kraft in 1949, L. L. Browne in 1955, W. H. Badgett in 1964, 
John Harding in 1967, and Calvin Greene in 1970. One of the most 
recent refinements was developed in 1972 by George 0. Weber, 
editor-in-chief of this volume and William H. Horsey, planning 
engineer at the University of Maryland. 

The Weber Formula 

This formula, like all the others, depends -ubstantially on 
historical information. In this case, the perso»-nel -to-size ratios 
used in the budget projections are based on 27 .^^ars of uniform 
records at the University of Maryland, College Park. Si.ve this 
method incorporates flexible muUipliers that make it oa/.ily 
adaptable to small schools also, a short summary is giver in the 
following pages. 

The goal of the formula is a cost estimate for the four major 
functions a physical plant department typically provides: 
administrative and professional service, building operation and 
maintenance, grounds maintenance, and cleaning. To this total, the 
physical plant administrator adds estimates for utilities and 
additional services assigned to his particular department. The 
formula operates by deriving personnel requirements from gross floo.' 
area and then deriving material costs as a ratio of personnel costs. 

Assumptions . Three major assumptions underlie the method: 

1. The ratio of material costs to labor costs used for 
these four categories are fairly typical of the 
broad spectrum of institutions of higher education. 
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2. The general mix of buildings at a particular school 
contains enough compensating types to allow a formula 
approach to budgeting. Buildings can be typed in 
numerous ways, but the major classifications nearly 
all include a compensating variety, as the following 
examples suggest: 

A. Purpose- -general -use types f^r classrooms, 
offices and teaching laboratories; and 
special -use types for libraries, gymnaiia 
and research laboratories 

B. Structural Materials --frame, masonry and 
prefabricated panels 

C. S tructural Systems --wal 1 -bearing, beam-and-slab 
^-oncrete, flat slab concrete, and structural 
steel 

D. Age— old structures with simple mechanical 
systems and new ones with complex systems 

E. Size--high-rise with elevators and low-rise 
with walk up stairways 

3. Geographic and climatic conditions also tend to 
compensate. The cost of removing snow at a northern 
school, for example, is balanced by the cost of 
irrigating and maintaining the grounds through the 
winter at a southern school. 

Variables . Thrte major variables complicate the computations: 
hours of operation, intensity of use and intensity of landscape 
development. In its simplest form, the Weber Formula is based 
on a class week of 45 hours, a ratio of 190 square feet per 
full-time equivalent student and a campus whose floor area 
equals 25"' of its land area. For each variable a separate 
multiplier has been graphed to adjust the formula to a variety 
of other campus conditions. These multipliers are used about 
half way through the computations. 
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Elements . The major elements of the formula are: 

A = Gross square footage of floor space the 
physical plant department operates and 
maintains. 

B = Personnel required to perform desired 
functions. 

C = Projected average annual earnings of 
personnel . 

D « Numerical multiplier for computing the 
material component of. the bUw' :t. 

8,000 = The constant indicating the number of 
gross square feet this formula assigns 
for each man under optimal conditions . 

10,000 = The constant indicating the number of 
gross square feet per man assigned 
under minimal conditions . 

Formulae. The heart of the approach is the following formulae: 



■■■8,000 (under optimal conditions ) = B and BxCxD = Annual Budget 
~ Requirement. 

/\ 

10,000 (under minimal conditions ) = B and BxCxD = Annual Budget 
Requirement. 

Com putations . Computing the budget according to these formulae 
-equires six steps. Figure 2-4 is an example illustrating 
how to apply these formulae to a given set of data. 

Steg^One: 

Determine accurately the gross square footage of floor space to 
be served by ^.he physical plant, and divide by 8,000 for 
optimum personnel requirements or by 10,000 for minimum 
personnel requirements. 
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S t e gi I w 0 : 

Distribute personnel across the four (4) major subdivisions 
using the following percentages. 

1. Administrative and Professional Services... S% ) 

2. Building Maintenance and Operation 25% ) 

3. Landscape and Grounds Maintenance 10% ) 100% 

4. Custodial Services 60% ) 

Ste|) Thrieie: 

At this point, adjust this personnel total for the first two 
variables--hours of operation and intensity of use. From 
graphs A and B, choose the appropriate multipliers and 
multiply the lOOt personnel total by them. Graphs A and B 
are identified as Figures 2-5 and 2-6. 

Handle the variable for landscape development differently. 
After selecting the multiplier from graph C, Figure 2-7, 
apply it to tt.e ]0% number allotted to the Grounds Division 
only, not to the 100% personnel total. 

Add these three results to the original ]00% total to produce 
an adjusted number for the staffing requirement. Repeat step 
two by redistributing these positions across the four divisions 
according to the percentages given. 

S t e 0 F 0 u^ r : 

To'~determ^'ne the salary costs, multiply each adjusted personnel 
total by the average annual salary projected for that division. 

1. Multiply the number of personnel required for 
Administrative and Professional Services by the 
projected annual average salary for this group. 

2. Multiply the number of personnel required for 
Building Maintenance and Operation by the projected 
annual average salary for this group. 

3. Multiply the number of personnel required for 
Landscape and Grounds Maintenance by the projected 
annual aver?je salary for this group. 

4. 'lultipl.^ trie number of personnel required for 
Custodia"' Services by the projected annual average 
salary for this group. 

5. Add these products to determine the total Salary 
Budget. 

Each labor total proves a base for estimating material costs in 
that category. 
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^ bA's'ic' 'sVaVisticaL ANb 'oTHtR' bATA necessarV for compuVaVions 

1. Gross sq. ft. of Academic and Support Buildinas 400,000 sq. ft. 

(excluding dorms and auxiliary enterprises) 

2. Total Acreage 20 acres 

3. Enrollment FTE 1.600 FTE 

4. Hours of Operation (Day and Part time Night) 60 hrs/wk 

5. Projected Average Annual Salaries: 

a. Administrative & Professional Personnel $10,000.00 

b. Buildings Maintenance & Operations Personnel $ B, 000. 00 

c. Grounds Personnel $ 7,000.00 

d. Custodial Personnel $ 6 *0 0 0.00 ^ ^ ^ 

' ^'..uuu, . . M RESULTS OF COMPUTATIONS 

S t e £ One MINIMUM OPTIMUM 

v,•^^■Vw7 ::t'-iJ'J''na d'huiv^nl Plant) 1 pevson/10 yOOO GSF 
r;-t,'":u"i .'t.iffin^j (Hvjnlaal Plant) 1 person/ 8,000 GSF 

•■■■<iuiv'-l ■■'•■pjomu^l i£ ^ 

S t x'^ I w 0 

= Aimn-i:'-it^n^.'v>' •? Pvofassional Personnel 2 S 

'•.!•■" - p,n' Idi.nnn 'laint^manco ^ Operations Personnel 10 12 

in," = 'JpnuK-'Irt rny^iOK^.ol ^ ^ 

('0:i = ru.'.todial Personnel Ii 1£ 

TOTAL STAFF BEFORE ADJUSTMENTS 40 SO 

Ste2. 

For multipliers see Graphs A, B and C. 

A !.(:■: tri^'Kt fny (Imph A, Hours of Opey^ation: 

CO hn^/ok =1.18 +7 +9 

.uiiur.Mt'nt fop nvaph B, Intensity of Use: 

400,000/1,600 = 2t^0 250 GSF/FTE - 4 - o 

■\,{Ju:itrnrnt for G-mniPS STAFF n^JLY: 

10 Ai'r.'n' lildqr, # 40 Aores Land requires 1.25 '"taff.. + 1 +^ 

Net Adjustment +4 +6 

TOTAL STAFF AP"^FR ADJUSTMENTS 4£ 66, 

Steg^ £ouir 

PP'-:' .WAV. (PAH'") FIIPPP: 

Adn'n ( P. X tlO.OOO) ( S x 010,000) $ 20,000 $ 30,000 

P: I -ir V (11 X t 8,000) (14 x 0 8,000) 88,000 122,000 

hKKiKd;^ ( f' X 0 7,000) ( e X 0 7,000) 35,000 42,000 

':u:t.^di:il (?Jlx e,000) (33_x 0 6,000' 15 6,000 198,000 

4-1 Total Staff 56 Subtotal i2S9^000 0382,000 

S t e 2^ F j_ V e 

(0 ::0,000 X .087) (0 30^000 X .0H7). . 0 1, 740 0 2,610 

•:• (0 1^8,000 X .r:o) (0122,000 x .429).. 38,8.52 48,048 

P' o-d.- (0 .■^r.OOO X .420) (0 42,000 X .429).. 15,015 18,018 

'.w.'' 7: (0144,000 X .111) (0198,000 X .111).. 159^ 840 "10^ 780 

Subtotal 0215,447 0288,456 

Step Six 

.■v ;.'.;.- ' •v'V'\' v.--.:'.'.'-'.V.''; (cxjlusive of Uti-litins and 
i-:d fu-: 't' ' i.\i:\}nrd to Pnjs 'jal Pla-it suak as 

'* ;• , • a;- '■■•) ■■ 'PP. ' 0299 , 000 0382, 000 

, , , .... . ., , .. 215,447 28^,456 

::-4. A:PP'M. BPOGp-r ■•P.;'UT:-KMKNT 0524,447 0670,456 
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ADJUSTMENT TO BUDGET FORMULA 

HOURS OF OPERATION 




o o o o o o o 
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Multiplier 

GRAPH A 

Figure 2^5. 
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INTENSITY OF USE 



300 




GRAPH B 

Figure ^-S^ 



Multiplier 
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INTENSITY OF LANDSCAPE DEVELOPMENT 

100 T 1 1 1 1 — 



c 




o o o o o 

CD 0> O - est 

• • • • : 

o o - - - 

Multiplier 



GRAPH C 

F'j'M'e P.- 7. 
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Steg^ Fi^ve: 

Develop the material s-and-supplies costs by using the 
multipliers shown below. Derived from extensive historical 
records, they reflect the materials-to-costs ratios typical 
for these service categories. For example, Buildings 
Maintenance usually spends 30% of its budget allotment on 
materials and the remaining 70% on labor. Use the multiplier 
30/70 (or 0.429) with the labor total for Buildings Maintenance 
(Step Four, No. 2) to find the material costs for this 
category. 

Here are the appropriate operations, ratios and multipliers: 

1. Multiply the labor costs for Administrative and 
Professional Services Costs (Step 4, No. 1) by 
8/92 or 0.087. 

2. Multiply the labor costs for Building Maintenance 
and Operation Costs (Step 4, No. 2) by 30/70 or 
0.429. 

3. Multiply the labor costs for Landscape and Grounds 
Maintenance Costs (Step 4, No. 3) by 30/70 or 
0.429. 

4. Multiply the labor costs for Custodial Services Costs 
(Step 4, No. 4) by 10/90 or 0.111. 

5. Add these products to determine the total Materials 
Budget. 

S It e Six: 

Add the Materials Budget found in Step Five to the Salary Budget 
found in Step Four for each of the four services provided. The 
result is the total budget required annually for the four 
functions in the formula. 

(he major advantage of a formula based on labor costs is that it 
accounts for inflation by projecting annual increases in labor costs, 
probably the most reliable general cost indpx. One of the 
disadvantages derives from the fact that personnel performance and 
productivity can vary widely enough across the country to weaken the 
validity of the 8,000 and 10,000 square-feet-per-man constants. In 
choosing which number to use, the administrator will have to make a 
difficult judgment based on his knowledge of factors such as worker 
morale and training and local economic conditions. The value of 
uniform records for this decision cannot be overemphasized. They 
provided the basis for developing this formula, and maintained for 
even three years can provide the basis for adapting it to an 
institution of any size in any location. 
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A final point about budget preparations: Anticipate new 
expenses. The most obvious and simplest to predict are those 
occasioned by new buildings. From experience records of similar 
structures, administrators can project with fair accuracy the 
operation and maintenance costs for each new building that "goes on 
the line." More difficult to predict are repairs of deteriorating 
systems and structures. In these cases, the best information comes 
from the tradesmen who live with each building and its problems 
throughout the year; they can tell when the air conditioning is 
likely to fail or when a roof must be replaced. Most difficult to 
anticipate are costs for emergency work. The special records 
discussed earlier related to emergencies such as natural disasters 
are the only sources of information. From these, administrators 
can compile a line item request for contingency funds. 



PRESENTING THE BUDGET 



Budget time is the single most critical period of the year for 
the physical plant department, since appropriations can determine 
the success or failure of its programs. Unfortunately, even the 
best-planned budget can suffer if not presented properly to 
decision-making authorities. If a department perenially comes up 
short of its request, it may not be asking in th*» right way. What 
follows are a few sugge-tions on how to present a budget. 

Accuracy and completeness are essential to budget presentations. 
Accuracy means no padding--a practice tempting to the administrator 
who assumes cuts are always coming. Budgets should express only the 
department's real needs. With good experience records, the director 
can provide hard data to persuasively back up his requests. Over the 
years accurate requests will build up a backlog of honesty that will 
pay off in better allocations. 

Completeness means providing for each line item an explanation 
of the consequences of cuts or delays. Cliches about "a stitch in 
time" and "an ounce of prevention" are appropriate here. Deferring 
maintenance work can easily skyrocket the project costs many times 
the original estimate. 

The intangible consequences of widespread cuts should also be 
explained. One is low morale among plant tradesmen and custodians. 
When the job load becomes unreal istically large, employees become 
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discouraged, develop a "what's-the-use attitude," and unconsciously 
decrease their output. Other problems grow out of the general 
deterioration of the educational environment— problems such as 
lower morale among students and faculty, disrespect for property 
and vandalism. 

To convey his budget message, the director should compile 
illustrations, including line graphs, bar graphs and even cartoons 
like the one shown in Figure 2-8. These devices might be useful 
to financial administrators when they carry the department's 
requests to the trustees or legislators for approval. The director 
cannot expect anyone else to tell his story better than he can. He 
might, therefore, also provide his superiors with handouts that 
organize supporting evidence and verbalize the requests exactly in 
his words. 



THE INTERNAL AUDIT 



A final but essential element 1n an effective budget program is the 
internal audit. Although few small colleges can afford a staff 
auditor solely for the physical plant department, every college 
needs some kind of regular internal examination of its financial 
system. If the physical plant department does not have an auditor, 
it should use the college auditor. If the school does not employ 
one, the institution should contract with a private professional 
for periodic checks. 

An audit is essentially a review and appraisal of the financial 
program either *»; toto or in part. This review and appraisal focuses 
on the following factors: 

Adequacy of accounting, financial and operating 
controls; 

Compliance with established policies; 
Quality of performance; 

Quality of the information management receives and 
compliance with governmental and insurance regulations. 
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Two additional functions deserve special note. First, the 
regular audit serves as a primary safeguard against fraud and 
dishonesty. Secondly, it keeps honest administrators alert. As 
stewards of other people's money, they know they must account for 
their stewardship through the audit when their decisions must 
withstand critical scrutiny. The strong administrator does not 
hesitate to make an unusual decision in an exceptional case, but 
he should record the reasons for his decision while his memory is 
fresh. Otherwise, the auditor may misunderstand the situation. 
The auditor, of course, should be disinterested: he should not 
be engaged in the activities he reviews and appraises. 

The Institute of Internal Auditors sums up the purpose of a 
regular audit: 

The overall objective of internal auditing is 
to assist all members of management in the 
effective discharge of their responsibilities, 
by furnishing them with objective analyses, 
appraisals, recommendations, and pertinent 
comments concerning the activities reviewed. 
The internal auditor, therefore, should be 
concerned with any phase of business activity 
wherein he can be of service to management. 



PLANT INVENTORY 



At most colleges, an inventory of assets is the primary responsibility 
of the chief business officer, but he will often delegate a large part 
of the job to the physical plant director. The physical plant 
represents a considerable portion of the school's financial worth, and 
its elements should be recorded at value, just as the revenues, 
investments and endowment funds are. 

Inventory policies differ widely among educational institutions, 
because each school has different informational and control needs. 
For inventory purposes, however, most schools employ the following 
classifications for recording their physical plant assets: 
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1. Land . All parcels or tracts owned by the college 

2- Buildings . All structures and permanently affixed 
equioment such as built-in furniture and machinery 

3. Improvements other than buildings . Items such as 
gate, streets, walks, conduits, pipe tunnels, trees, 
and landscaping 

4, Equipment . All movable pieces including library 
books, art collections and even livestock 

The equipment category requires further explanation. To 
distinguish a piece of equipment from expendable supplies, many 
schools define as e uipment any item having a unit cost of $100 or 
more and a life expectancy of two years or more. Should this method 
leave the inventory cluttered with low-cost items, the minimum value 
can be raised. 

When an item, be it a library building or a lawn mower, goes 
onto the inventory, it must be numbered and checked periodically 
for an up-to-date record of its current use and condition. The 
task of marking the items usually falls to the physical plant 
department. The major marking techniques used include stencils, 
electric burning devices, wood and metal punches, gummed plastic 
labels, and tape. 



ESSENTIAL RECORDS 



Inventory responsibilities usually are divided between the 
business officer who maintains land records, and the physical plant 
director who provides surveys and appraisals whenever the school 
contemplates buying or selling a tract. The inventory supervisor 
takes charge of the movable equipment inventory. The physical plant 
director keeps records for buildings, utilities, improvements, and 
movable equipment assigned to his department. 

The essential information he keeps for each building is date of 
construction or acquisition, cost, source of funds, location, use 
and all pertinent technical data. This technical information consists 
of a complete description of the structure, including reduced scale 
plans, floor plans, area and volume totals, construction materials and 
"as-built" drawings updated for any subsequent remodel ings, 
renovations, and alterations. 
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For improvements other than buildings, such as gateways and 
fencing, the essential information would be simple subsidiary 
records showing date of construction or acquisition, original cost, 
subsequent costs, and all pertinent technical data. For equipment, 
the director simply follows the established procedure of the 
business officer or the inventory supervisor. Figure 2-9 shows 
a typical Inventory Record. 

A wel 1 -organized inventory system benefits management by showing 
which items are currently in use in each department and wnich are 
surplus available for interdepartirsntal loan or resale. When the 
plant ledgers are set up by department, the inventory assigns clear 
responsibility for use and upkeep of the equipment. It quickly 
reveals any unexplained disappearances and thereby discourages 
theft. Finally, an inventory is important fo»^ the insurance program: 
It designates the value of insured items involved in loss claims, and 
it often produces reduced premiums. 



INSURANCE 



The importance of an adequate insurance program is obvious. What 
constitutes adequacy, however, is not always self-evident, especially 
to one unfamiliar with the insured items. Although the business 
officer will usually take charge of the total program or appoint an 
insurance officer, the physical plant director should inform himself 
about insurance principles and problems. As resident authority on 
the land arti buildings, he should be prepared to advise the insurance 
officer about items requiring coverage and to review insurance 
policies. Therefore, periodically with the responsible administrator 
he needs to familiarize himself with the following insurance 
coverages; 

^- P roperty . This kind of policy may be needed because 
the standard fire policy only insures against loss by 
fire and lightning. 

2. Extended Coverage . A special endorsement to the standard 
fire policy protects against loss from windstorms, hail, 
explosions, riots, smoke damage, and other hazards. 
Extended coverage is usually required by the lender 
whenever a building is pledged as security. 



77 



I 



V, 

ii 
•c 



i 

•15 



O 

u 

o 

H 

z 

> 

I 



U3 

1-4 
O 

o 



'A 



as ^ 
>< 
S 

fa 

o 

0U 



s 

















E 
c 



1< 



I 3 



I -2 
I 



r 



?3 



c 

I if 

i 3 



I Jr 



si 



I 
I 

»-« I— I 

— I — 





.1 




is 




'3 


> 










tall( 


Adi 


Ins 



< 
P. 

U 
Pi 



98 



ERIC 



-67- 



Chapter 2 

FINANCIAL ADMINISTRATION 
Insurance 



Boiler and Machinery . F^re policies also do not 
cover loss from failure or explosion of boilers or 
other pressure vessels. A separate policy is needed, 
but it should be coordinated with fire and liability 
coverages. 

Elevator . Standard comprehensive liability policies 
do not cover loss from malfunctioning elevators. A 
separate policy is required. 

Builder's Risk . In many cases the builder will be 
required to provide protection as part of the cost 
of the building. Often, however, the owner will add 
coverage progressively, usually at one month intervals, 
to cover the completed portions against fire, windstorm 
and the other risks discussed above. Such policies 
should ^Iso extend to materials and equipment on the 
site but not yet installed. 

For information on these questions, the director should consult 
the chief business officer for guidance and might also refer to 
RISK MANAGEMENT AND INSURANCE by John F. Adams, published by the 
National Association of College and University Business Officers. 

Any insurance program requires periodic inspections. 
Representatives for the underwriters will make such inspections to 
see that the grounds, buildings and boilers are hazard-free, and 
that the security system, fire warning alarms and sprinkler networks 
all are functioning adequately. In short, they will want to assure 
themselves that the physical plant operation is one that minimizes 
the risk of large claims. The physical plant director should 
appoint a staff representative to accompany the insurance inspectors, 
and to note all his criticisms. Every physical plant d'lpartment 
should have its own safety inspection program, but insurance 
inspections may spotlight previously unnoticed problems. 



3. 

4. 
5. 
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PHYSICAL PLANT 
MATERIALS AND SUPPLIES 



There are several good reasons for central stores in small 
institutions: a ready supply of commonly used items, reduced 
de.livery time and savings through quantity purchasing. The 
disadvantages are increased costs for planning, staff and facilities. 
Foremost among the administrative problems are developing a good 
working relationship with the purchasing department, ordering 
economic quantities, controlling inventory and keeping accurate 
records. 



PURCHASING 



Common sense and experience dictate that purchasing and central 
stores be separated to minimize the potential for collusion and 
dishonesty. They also dictate that physical plant and purchasing 
work closely. Principally, this means agreeing on procedures to 
cover routine reordering and emergency procurement. When one 
department is constantly circumventing established procedures in 
order to get its work done, it is time to restructure the method. 

The ideal relationship work;? something like this: The 
appropriate physical plant employee has responsibility for 
determining quantity, quality and timing for supplies and materials. 
If hewants to insure quality by specifying brand names, he gives the 
purchasing agent a choice of three to work with. The purchasing 
agent, on the other hand, has the final responsibility for 
determining the particular vendor and the best price. 

The best way to manage ordering and other internal problems 
of central stores is through a planning committee made up of 
employees from major divisions of the physical plant department and 
purchasing. Therefore, an experienced plumber, for example, would 
recommend the proper quantities and specifications of pipes and 
fittings. Carefully kept records from several years also indicate 
future needs accurately enough to guide reordering of major items. 
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To «5impl1fy ordering and Inventory controls, J. Leslie Hicks 
of Denison University developed the 80-20 theory, one of the few 
formula approaches to these problems. After analyzing commercial, 
industrial and educational operations. Hicks found that 80% of the 
Inventoried items usually represent only 20% of the Inventory's 
dollar value, and conversely that 20% of the Items usually constitute 
80'. of the total value. S'nce the cost of carrying an Inventory 
usually runs 16 2/3/' of the inventory value, he recommends: 

1. Ordering only a one-month supply of high cost Items 
totaling 80% of the dollar value; and 

2. Ordering a three-month supply of the low-cost Items 
totaling 20% of inventory value. 

These percentages should be adjusted whenever the purchasing 
department can benefit from price reductions. 



INVENTORY LEVELS AND CONTROLS 

The following procedures help maintain an efficient Inventory 
control system. 

1. Let the planning committee determine Inventory 
levels to rule out excessive purchases and 
shortages. 

2. Have this committee establish and periodically 
review purchase quantities, ordering levels, 
quality levels, and minimum and optimum Inventory 
levels for each major supply. 

3. Centralize under one department all physical 
inventory handling, such as receiving and storing. 

4. Keep perpetual Inventory records to the maximum 
extent justified by cost. 

5. Arrange with the internal auditor for a periodic 
physical Inventory. 

6. Check receiving operations to Insure that all Items 
are counted and verified for compliance with 
specifications. 
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7. Prepare receiving reports for the business office. 

8. Insist that all withdrawals be supported by issue 
tickets identifying the work order and buildings 
involved. 



RECORDS 



Two suggestions about simplifying stores records: 

1. Dispense with detailed inventory cards on storage 
bins. It is usually sufficient to note the minimum 
stock and ordering levels on bin labels. 

2. Dispense also with accounting for broken lots of 
small-value items such as nails and screws. As soon 
as a keg or box is opened subtract the full amount 
from the inventory total. The cost of record keepinq 
does not justify more detailed accounting. 
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BUILDINGS MAINTENANCE 

and OPERATION 



ALONG WITH GROUNDS AND UTILITIES SYSTEMS, an institution's buildings 
constitute its physical plant. Their maintenance and operation con- 
sume a major portion of the physical plant department's annual 
budget. To what end goes so much time, energy and talent? To keep 
these structures functional, attractive, and economical to operate, 
the ideal is to keep them ageless, the realistic, to maintain the 
status quo and delay decay. 

And such a task is far from simple. 



SCOPE 



Buildi-igs maintenance and operation requires an organization capable 
of emergency, preventive and corrective work on a wide variety of 
structures and systems. 



ERIC 



The structural work alone includes foundations, floors, walls, 
doors, windows, and roofs. It calls for men skilled in handling 
concrete, mortar, masonry, wire mesh, steel reinforcing rods, flash- 
ings, lumber, and wall and floor coverings as varied as paint, 
linoleum and vinyl asbestos. If the buildings maintenance and 
operation division can only hire two men, one of them should be a 
general purpose artisan, probably a carpenter capable of working on 
several c these components; the other should be capable of at least 
care of the systems within the structure. 
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Systems to be maintained include wiring, pipes, ducts, 
elevators, and escalators built into a structure. Such maintenance 
calls for men capable of working on systems as complicated as 
electrical lighting, power distribution, plumbing, air conditioning, 
ventilation, compressed air, gas, fire alarms, and sprinklers. 

With many of these jobs, airtight distinctions between 
maintenance functions and operations functions would be arbitrary 
and inaccurate. Although a majority of BM&O work clearly can be 
called maintenance, several important jobs can be called operation 
tasks; for example, adjusting a temperature control system or 
switching a two-pipe system from heating to air conditioning cycle. 
A few jobs, replacing filters in an air conditioning system, for 
example, can be defined either way. Since the same personnel handle 
all these tasks, this chapter uses the terms interchangeably. 

An airtight distinction should be drawn between maintenance 
and operations work that is traditionally budgeted within the BM&O 
division and charge-back work performed as an extra service for 
another department. The distinction between normal and extra 
services is important primarily for budgetary reasons. When the 
physical plant department performs major repairs, alterations and 
renovations, it should be reimbursed from the budget of the asking 
department or from a special fund set aside for these contingencies. 
The same is true for maintenance and repair work on portable 
equipment such as computers, microscopes, centrifuges, and other 
equipment In the inventory of other departments. 

Protecting his budget requires that the physical plant director 
draws clear distinctions and sticks to them. If he alters his 
policy to help people with problems, he may seriously erode his 
budget. He also may inadvertently encourage unrealistic impressions 
about his department's capabilities or encounter charges of 
favoritism. To protect the budget the work order system must 
include clear procedures for recot ling charge-backs and reimbursable 
jobs. 
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PHILOSOPHY 



Another distinction worth stressing pertains to maintenance 
philosophies. The two concepts that prevail in the general 
maintenance field and often clash on particular campuses are 
corrective maintenance and preventive maintenance. The first 
attitude emphasizes dealing with problems after they occur and 
is a necessary element in any adequate maintenance program. When 
the corrective approach comprises the institution's total program, 
as it often does when budgets are anemic, it quickly leads to crisis 
main "nance--in the long run, the most expensive kind of program. 

Preventive maintenance empf.asizes finding and fixing potential 
problems before they disrupt building operations. Although a good 
preventive maintenance program requires an initial outlay of time 
and money for proper organization, it usually returns the cost many 
times by minimizing potential damage, reducing emergency overtime 
wor^ and eliminating expensive rush purchasing. A preventive 
maintenance program can support but never supplant a corrective 
program. 



ORGANIZATION 
AND 
STAFFING 



To handle preventive, corrective and emergency maintenance, the BM&O 
staff at a large university might properly employ a dozen groups of 
specialists in various building trades, with each group operating 
under several supervisors. At ?. small college, however, the 
maintenance staff often consists of a handful of general ists— men 
who are jacks of several trades. The supervisor often is the plant 
director. 
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To build a staff at a small school, the director begins with 
the following basic tradesmen: 

A carpenter , hopefully one who can handle cabinetmaking, 
hardware, locks, screening, glazing, puttying, caulking, 
and furniture repair. 

An electrician , trained in both lighting and power. 

A mechanic , who also can work as a plumber and 
steamfitter. 

A painter , who also can glaze, putty, caulk, spackle, 
and perhaps lay asphalt and vinyl asbestos floors, 
install insulation around pipes, and who is familiar 
with most kinds of surface coverings ard coatings. 

The next additional staff would be a carpenter's helper, 
followed by a second mechanic. Adding another mechanic allows the 
department to divide pipe work into heating and cooling; for 
technical reasons, one man is seldom strong in both fields. 

Other specialists needed, in order of descending importance, 
are a combination roof and sheetmetal mechanic, a mason, a machinist, 
and a weldisr. 

Staff organization in small schools usually is fairly simple 
with individual tradesmen reporting directly to the director, 
buildings superintendent or possibly a shops foreman. 

Samples of suggested organizational patterns are shown in 
Figures 3-1 and 3-2. 



RECRUITING 



Finding reliable and skilled tradesmen 1s difficult, especially 
in areas where educational institutions cannot match salaries 
offered by the construction industry. Chapter 1, Personnel 
Administration, offers some general recommendations on recruiting. 
Of those suggestions, the ones most pertinent to maintenance work 
are: 
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1- Promote from within, whenever possible . This tactic 
insures that the Institution and applicant each know 
the other's strengths and weaknesses. 

2. Ask staff personnel to recruit candidates . Staff 
tradesmen should be able to recommend qua! ified 
tradesmen in the area, and they would be unlikely 
to recommend men whose work would reflect poorly 
on them. 

3. Recruit from the armed services . Their tradesmen 
are usually w<5ll trained in one skill and familiar 
with several others. Navy machinist mates, in 
particular, often have proved especially appropriate 
for the handyman work that prevails in plant 
maintenance. 

4. Recruit from the construction Industry . Although 
educational institutions can seldom match salaries 
paid in a high-growth area, they can offer certain 
compensating benefits such as year-round salaries. 
Indoor work", and pleasant environment. Such 
benefits often are attractive to older tradesmen 
weary of working outdoors in rough weather. 



TRAINING 



Since few small schools are able to provide much formal training 
in skilled trades, most on-campus training comes from on-the-job 
association with more skilled personnel. To help upgrade employees 
all schools should, however, attempt some kind of formal training; at 
least, a monthly classroom session in which supervisors or senior men 
cover topics of general interest, such as blueprint reading and job 
estimating. 

To further prepare employees for advancement, the school also 
should encourage participation in relevant off-campus programs. Many 
trade schools offer correspondence courses and evening sessions. 
Equipment manufacturers periodically provide short training courses 
covering nidintenance, operation and repair of their products. The 
Association of ''hysical Plant Administrators regularly schedules 
workshops on aspects of plant maintenance. 
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The best ways to encourage employees to participate in such 
programs are to pay the tuition and travel expenses and to continue 
salaries during absences. One risk is that as men become 
better-trained they may move on to better-paying work. In return 
for training, however, the instituion might ask employees for a 
commitment to work for a reasonable period after training to enable 
the institution to recover its investment. 

The BMaO division also should emphasize the importance of 
awareness of new methods «nd materials. To keep current on his 
trade, the employee should read trade magazines, newsletters, 
workshop papers, and building materials catalogs regularly. The 
physical plant director must make these conveniently available. 



SHOPS AND TOOLS 



Ownership of the hand tools tradesmen require to accomplish 
assigned tasks varies between institutions. Some schools issue all 
hand tools, usually on memorandum receipts to permanent employees, 
while others make employees furnish their own. This should be 
explained at time of employment. 

As the institution grows, the maintenance force is refined from 
general purpose mechanics to specialty tradesmen. The development 
of small basic shops for the various trades, usually accompanies 
this growth. By encouraging recommendations on priority purchase of 
fixed equipment, a supervisor or director insures the futjre 
acceptance and usage as shop equipment is added. 

Examples of equipment recommended for the four basic shops, 
carpentry, electrical, mechanical, and paint are described in 
Figure 3-3. 
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A SUGGESTED EQUIPMENT LIST FOR STARTING INDEPENDENT SHOPS 





" CARPENTRY SHOP 


1. 


Tilting arbor saw, 12" 


5. Wood cutting band saw, 14" 




w/25" max. rip to right of 


6. Drill press 




blade, base-mounted 


7. Belt Sander, 6" 


2 ^ 


Long bed joiner, 8" 


8. Bench grinder 


3. 


Radial arm saw, 10" 


9. Jig saw, 24" 


4. 


2-way panel saw 


10. Floor shaper 



ELECTRIC SHOP 



1. Testing Equipment: 2. Electric Motor Analyzer 

a. Volt-amp ohmmeter, 3. Phasing tester 
recording type Chigh § low voltage) 

b. "Megger" 4. Pipe threaders 

c. Tachometer 5. Pipe benders 

d. Pipe and cable locator 6. Stud gun or hole shooter 
(electronic) 

e. Foot candle meter 

PAINT SHOP 

Extension ladders: 3. Paint spray equipment 

a. 24' 4. Drop cloths 

b. 40' 5. Paint can shaker 

c. 60' (if necessary) 6. Adequate supply of brushes, 
Step ladders: rollers, pails and trays 

a. 8' 

b. 6' 



MECHANICAL SHOP 
(Plumbing, Steamfitting and Refrigeration) 



Pipe machine for cutting and 


5. 


Bench grinder 


threading up to 2" with 


6. 


Drill press, small 


ratchet-drop head threaders 
Sturdy hench with pipe vise 


7. 


Oxygen/Acetylene cutting and 




soldering outfit 


Pipe wrenches: 


8. 


Prest-o-lite copper sweating 


a. 36" 




tools 


b. 24" 


9. 


Portable sump pump for 


c. 18" 




manholes 



4. Powered augur f c clearing 
sewer stoppag ? 



1. 



2. 



Figiuce 2-3. 
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CONTRACTORS 



To suuplement its staff a BM&O division at a small school often must 
engage private contractors for: 

1. Specialized work . Few small schools can afford 
full-time men trained for jobs such as welding 
a structural member, sandblasting an exterior 
wall or tuckpointing masonry. Because of greater 
specialization, research and experience, private 
contractors may be able to perform certain jobs 
more economically than in-house staff. Elevator, 
maintenance is a common example. 

2. Crash programs . Frequently BM&O must finish large 
jobs ir a short period of time. Painting dormitories 
during semester breaks, or decorating the campus for 
commencement are occasional tasks that requ"re more 
men than the division normally employs. 

3. Emergencies . Flood, blizzard, fire, hurricane or 
riot also may require addition of numerous men with 
varied maintenance and repair skills. In most such 
cases, the physical plant department pays for the 
extra help out of its operating budget and then 
seeks reimbursement from its insurance carrier. 

Although contract work often is a wise investment, certain 
disadvantages deserve mention. With private firms, the physical 
plant director has less control over the type of men working on 
campus, a fact which can cause additional security problems. An 
additional consideration: Contract workers are primarily 
committed to making a profit. They may, therefore, be less 
concerned than good staff personnel with doing the best possible 
work for the institution. 

Keys to contracting work are: 

1. Ch oose reliable firms . The low bidder may not 
always be the best man for the job, especially 
when the low bid cannot be traced to some economy 
methods. Check the firm's references, previous 
work and personnel, if possible. 
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2. Compile accurate specifications . For maintenance 
work, the director could take bids on lump sum or 
on time-and-material basis. Specifications should 
be reviewed yearly for weaknesses and revised when 
necessary. APPENDIX 3-A is a sample specification 
for exterior painting. 

For many recurring jobs such as roof repair, the 
director may want to keep a proven contractor on 
call. For such on-call work, the director should 
know In advance the contractor's charges, Including 
his overhead and profit markup. On-call contracts 
often Include an option to renew after negotiating 
an Inflationary factor for the ensuing year. In 
no cases should the school slip into an open-ended 
arrangement with a private contractor. 

3. Review the contractor's work . In some cases the 
director himself should Inspect the work for 
compliance with the specifications. Usually In-house 
tradesmen perform inspections while work is in 
progress and approve the project before final 
payment Is made. 

4. Contract bidding and awards . These should be handled 
In such a way that fair competition Is assured. 
Another office, such as business office or purchasing, 
should handle or participate in bid openings to guard 
against any charges of collusion or favoritism. 



PREVENTIVE MAINTENANCE 



The general purpose of preventive maintenance was discussed 
earlier— to find and fix equipment before It faTs. Some of the 
specific returns of a well -organized program are: reductions In 
the number of large-scale repairs; amount of overtime emergency 
work; frequency of expensive, emergency purchases; and down time 
of equipment and facilities. 
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Organization is the key to realizing these benefits. 
Unfortunately, the growing popularity of preventive maintenance has 
led to oversimplification and misconception about procedures. 
Preventive maintenance means more than simply assigning men to 
wander through buildings listening to the equipment and looking 
for work to be done. Following is a discussion of the organization 
of essential elements of c;n effective program: work instructions, 
work inventory, work assignments, and basic records. 



WORK INSTRUCTIONS 



In general, preventive maintenance consists of inspecting, 
cleaning, lubricating, tightening, adjusting, and replacing worn or 
damaged parts where necessary. Tasks most frequently performed by 
preventive maintenance mechanics according to a survey at one large 
university were related to servicing: 



Air compressors 
Building surfaces, 

exterior and interior 
Closet doors 
Door hinges 
Drains 

Exhaust fans 
Fan belts 
Faucets 
Filters 



Hardware on doors, windows, 

bathrooms, etc. 
Light bulbs 
Light fixtures 
Locks 

Mechanical rooms 

Motors 

Pumps 

Shower valves 
Toilets 



WORK INVENTORY 



Job assignments at each school, of course, must be tailored to 
its buildings and equipment, their number, types and ages. To 
develop accurate job assignments and instructions, someone--the 
physical plant director or a preventive maintenance mechanic— must 
carefully inventory all preventive maintenance tasks. 
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One part of the preventive maintenance tasks inventory covers 
general maintenance jobs spelling out instructions such as: 

Inspect buildings in area and report all deficiencies you 
cannot correct to the work control desk. 

Keep mechanical rooms clean and orderly at all times. 

Tighten or adjust door closers and wi)idow locks and 
hinges. 

Keep areaways, stairwells and window-well drains clean 
and free of debris. 

Replace burned-out light bulbs and fluorescent tubes. 

Open clogged toilets and drains with plunger or hand 
augur. If fixture requires power augur or must be 
disassembled, report it to the work control desk. 

Repair leaking water faucets and shower heads. 

Such jobs are not assigned according to a regular schedule but 
are done whenever a preventive maintenance mechanic d-'scovers them 
during his rounds, or whenever a building occupant points them out. 
An important part of his rounds is a daily stop at the office of 
the senior administrator or academic department to pick up job 
requests turned in by building occupants. After inspecting the 
complaint the mechanic should either correct the problem himself 
or report it to the work control desk. To guide him, the 
preventive maintenance supervisor should stress the importance of 
not attempting jobs requiring considerable time, a high level of 
expertise or additional men. When the preventive maintenance 
mechanic reports the job to the work control desk, he should notify 
the complainant about any anticipated delay. 

In addition to listing general maintenance projects, the work 
inventory must cover the wide variety of specific jobs necessary to 
properly maintain building systems in operating condition. Certain 
jobs would be done only when necessary, but most are assigned 
according to a regular schedule. This list, therefore, is the most 
important part of the work inventory, and the most difficult to 
compile. 
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To establish an equipment inventory, list all pieces of 
equipment in each building, review operating manuals provided by 
manufacturers, and Identify all Individual maintenance actions, 
their recommended frequencies, and any special Instructions. The 
work list that results might include instructions such as: 

1. Check all air filtering equipment weekly; clean when 
needed or replace filters. 

2. Checi' all equipment requiring lubrication and 
lubricate when specified. 

3. Clean and vacuum all finned colls found In fan coll 
units and air handling units. 

4. Check fan belts weekly on all belt driven equipment 
and replace when necessary with specified size. 

5. Read all gauges and thermostats daily and report 
abnormal readings to the work control desk. 



WORK SCHEDULING 



Organizing various jobs Into a work schedule Is one of the 
trickiest aspects of establishing a preventive maintenance program. 
Once the work Inventory for equipment maintenance has been compiled, 
the main problem Is integrating tasks into the dally and weekly work 
routines. While most preventive maintenance men can remember their 
normal tasks, few can be expected to remember such infrequent tasks 
as monthly valve testings, semiannual greasings and even annual parts 
cleaning or replacement. 

Once jobs have been defined from equipment manuals, thereafter 
they should be filed for ready reference. Two filing techniques can 
prove especially helpful for prodding memories. 
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1. Tickler Tabs . This technique requires one card for 
each piece of equipment needing preventive maintenance. 
On the card, perhaps a 5" by 8", Identify the equipment 
and Its location and 11st each type of maintenance 
required along with the frequency recommended. Also 
note parts, lubrications and supplies needed. Next to 
each job, leave space to record the dates performed. 

To the top of the card attach a different colored tab 
for weekly, monthly, semiannual, and annual jobs. A 
sample file Is shown as Figure 3-4. By .checking this 
file regularly, the preventive maintenance mechanic 
can find when each lob was done last and quickly decide 
when the next one Is due. 

2. Color-coded Cards . This alternative requires a different 
color card for weekly, monthly, semiannual, and annual 
work. Each card explains a particular job for a particular 
piece of equipment and Includes cross-references to all 
other work needed. More cards are required under this 
system, but each would have more room for 11.'»t1ng Important 
data, parts and supplies, and for recording dates of work 
done. 

To supplement color-coded files, the preventive maintenance man 
can use floor space diagrams and campus maps to further organize his 
work routine. On the maps and diagrams of his work area, he can note 
all his major equipment maintenance jobs, using a color code that 
complements the file system. 

With coded diagrams and job lists in front of him, the preventive 
maintenance mechanic can then work out the most time-saving routes to 
follow on different days. Since many jobs are not done daily, at a 
minimum, several routes would be necessary. In one building, for 
example, he might check certain floors only once a week while 
inspecting the mechanical room daily. If special work requests occur 
frequently enough, he might develop a different route every day. 

Even though his routes vary frequently, time spent mapping the 
best route is still time well spent. Such planning saves wasted steps 
and reminds tue preventive maintenance man to carry appropriate tools 
and supplies with him. 
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PREVENTIVE MAINTENANCE PERSONNEL 



It should be clear by now that preventive maintenance personnel 
should possess a variety of skills and character traits. Ideal lyi 
mechanics will come from a broad, multl trade background and bring 
with them abilities for analyzing equipment breakdowns, estlma'lng 
work, coping with emergencies, and understanding operating 
Instructions for complex electrical and mechanical equipment. 
Most Importantly, they should be reliable self-starters, men who can 
be trusted to work on their own and perform competently. They should 
also recognize their own limitations and not attempt jobs requiring 
excessive time, greater skill or more men. 

Finding such men Is not easy, training them is difficult and 
keeping them is even more difficult, especially when skilled 
tradesmen generally comn.and higher salaries and greater esteem. 
Some schools, therefore, have tried to upgrade the job by 
establishing a separate classification for preventive maintenance 
mechanics and paying good men what they deserve. Orchestras usually 
pay higher salaries to musicians talented enough to play several 
instruments well. Why shouldn't physical plant departments do the 
samt ? 



WORK ASSIGNMENTS 



For assigning preventive maintenance work, two methods are 
widely used: Zone Maintenance and Team Maintenance. Since the 
advantages of '>ach offset the disadvantages of the other, many 
schools combine these approaches. 

Zone Maintenance 

Under this option, one man basically is responsible for a 
clearly defined area. One school, for Instance, assigns each man 
14 to 18 buildings, several others assign a maximum of 200,000 gross 
square feet of building floor space per preventive maintenance 
mechanic. The appropriate assignment depends upon the conditions 
at each campus. In each zone the preventive maintenance mechanic 
sets up a small shop where he keeps buildings plans, manuals, 
records, tools, and frequently-used parts and supplies. 
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His major tasks are those enumerated earlier: Inspecting, 
cleaning, lubricating, adjusting, and making small repairs—duties 
which usually blend together on the job site. To guide his work, 
he uses the equipment job Inventory described earlier. 

The advantages of the zone method are: thorough coverage, 
early discovery of developing problems, and on-the-spot repairs 
that save unnecessary paperwork and travel time. The zone 
malntalner becomes the resident expert familiar with the problems 
and peculiarities of the areas. Its equipment and Its occupants. 
One result Is flexibll Ity— he can schedule his work around special 
projects and unusual working hours to avoid conflict with ecademic 
and research programs. Another Important benefit Is psychological 
motivation—a man carrying complete responsibility for a specific 
area usually develops pride In his oerformcMce. 

The major disadvantage to Zono Malntei.anca stems frcm the 
limitations Inherent In a man working alone. If he cannot unstop 
a toilet with a plunger or hand augur, he must call In a crew or 
contractor with a power tool. Although he can tighten door closers 
to prolong their lives, he must call on a carpenter with shop tools 
when closer repairs are necessary. He can replace most light bulbs 
but not celling lights In auditoriums and gymnasiums. Such work 
requires extra men with high ladders and special equipment. 

Team Maintenance 

Some schools avoid the limitations Inherent in the zone method 
by using the team approach. In this system, a crew combines to 
cover a large area. In a small school the area might include the 
whole campus. In a sense, an area is simply a larger zone and the 
team leader is the zone malntalner. It is the team leader or 
supervisor who Is the key to success of this approach. He must 
spend most of his time organizing the preventive maintenance work: 
inspecting, making job lists, ordering parts and supplies, assigning 
men, and reviewing their work. 

Team maintenance allows a different type of flexibility. 
Because of their number, a team can accomplish more jobs than a 
single man. Under a good supervisor, however, only the necessary 
number of men would handle each job; in some cases everyone on the 
tPam might work alone to handle individual assignments if no large 
jobs are scheduled. Further flexibility comes from the ease with 
which a team covers absences due to sickness, holidays and vacations. 
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Complications attend this option, however. Because they cover 
such a large area, team members may not become as familiar with the 
territory and its troubles as the single mechanic might. Team 
coverage makes pinpointing responsibility for unsatisfactory 
performance more difficult. The final disad^'antage is economic- 
Many small maintenance and repair jobs do not require f.vo or more 
men. and featherbedding can occur, even under the best supervisor. 



PREVENTIVE MAINTENANCE SHOP 



Under both Zone and Team Maintenance, a small shop serving as 
base of operations for mechanics Is recommended for each major area 
of the campus. Often these are located near mechanical rooms of 
large buildings, and usually are stocked with the following: 

Equipment Operating and Maintenance Manuals available 
from manufacturers. 

Technical Drawings , preferably Including the "as-built" 
architectural, structural, electrical, and mechanical 
prints for each building In the area. 

Records , both inventories of equipment and preventive 
work to be done and logs of work completed. 

Supplies , primarily a small stock of parts and materials 
most frequently used. 

Tool s . especially those usually found in the preventive 
maintenance mechanic's kit. 



The basic tools a preventive maintenance man should have access 
to Include: 



Tool Kit 



1 Set Allen Wrenches 

1 Broken Bulb Extractor 

1 Bulb Stick and Head 

1 Drill, Electric, 3/8" 

1 Set Drill Bits 

1 File, 10" 

1 Flash Light 



1 Fuse Puller 

1 Grease Gun 

1 Hammer, Carpenter 

1 Hack Saw 

2 Ladders, Aluminum, Folding 
1 Oil Can 

(continued on next page) 
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1 Pair Pliers. Channel Lock, 1 

12" 1 

1 Pair Pliers, Electrician 1 

1 Pair Pliers. Needle Nose 1 

1 Rule. 6' 1 

1 Set Screw Drivers. 1 

4 sizes T 

1 Screw Driver. Offset 1 

1 Screw Driver. Phillips 1 



Test-O-Lite 
Toilet Augur 
Toilet Plunger 
Tool Pouch 
Vise. Bench Type 
Water Key. 4 way 
Wrench. Basin 
Wrench. Pipe, 10" 
Wrench. Pipe. 14" 



RECORDS 



In addition to keeping equipment and work inventories and work 
schedules, the maintenance mechanic should maintain concise daily 
records of all work completed for each piece of equipment. Major 
equipment jobs should be noted in two places-on a dated tag attached 
to the equipment and on the inventory record kept in the maintenance 
snop. These records, if properly kept, complete a work history for 
all equipment in the area. 

Maintenance personnel also should post-report all work into the 
department's work control system. Figure 3-5 shows a form for 
reporting work time expended and materials used. In the time 
consumption charged to each job, the mechanic includes t^me allowed 
for planning, ordering supplies, travel, clean-up. and record 
keeping— a "portal -to-portal " approach. Since maintenance workers 
also use time for planning, tool care, record keeping, coffee breaks, 
resupply and the like, a shop tin.e allowance of perhaps 15^ of the 
work day generally is acceptable. 



WORK ORDER SYSTEM 
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The heart of an effective buildings maintenance and operations 
program is the work order system which receives all work requests, 
initiates action and follows the project through to completion. 
Without well -organized work order control, many varied maintenance 
tasks would not begin promptly, be completed properly or be accurately 
recorded. Quicker response, greater efficiency, smoother coordination 
and better records for long-range planning result from an effective 
work order system. Administrative processes such as scheduling, 

. e|l|imating, coordinating, supervising and record keeping contribute 

'to a well -planned system. 
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BEST copy AVAILABLE 



PREVENTIVE MAINTENANCE 
DAILY WORK REPORT 

DEPARTMENT OF PHYSICAL PLAWT 
UNIVERSITY/COLLEGE 



PM AREA 



DATE 



WORK 
CATEGORIES 



Air Conditioning 

Carpentry 

Electrical 

Heating 

Pointing 

Plumbing 

Roofing _ _ 

Ventilation 

Other (Specify): 



Bidg. No. 



Time 

HRS 



TOTAL 



M'T'R'u' 
COST 



Bidg. No. 



TIME 
HRS. 



M'T'R'L' 
COST 



Bidg No I Bidg No 



TIME 
HRS. 



m7W 

COST 



TIME 
HRS 



COST 



SIGNED 



if spoce is required for more buildings, use odditionol sheets. 
See instructions for Use on reverse side 

Figure c-5. Daily Work Peport 
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INSTRUCTIONS FOR USR 

L This form is to be completed and turned in to the Preventive Main* 
tenance Superintendent In the Service Building at the end of each 
working day. 

2. The number of each buHdirg worked In should be shown along with 
the hours required In each trade. Do not fill in material costs: 
these columns will be completed by the Plant Maintenance Office 
s^aff. Total number of hours worked should be accounted for — 
usually eight (8). Account only for work performed by you Indl- 
vldual'V' 

3. AM material used In each building shall be listed dally on a "Stock 
Issue Ticket . PM&O Form #12, and all tickets attached to this 
report. 

4. AH time must be accounted for, Including time used for "shop 
work 

5. If work arises which Is beyond your capability or on which you need 
arvsMrce. comp'ete the 'Work Order Request". PM&O Form 
rr66. and turn in to the Preventive Maintenance Super'ntendent in 
the Se'-vlce BuHdlng. along with your Daily Work Report, PM&O 
Fcrm 2s65. 

6. SHou'd ycu find fire or safety hazards In your building*:, call the 
Safety Section. 

7. U'^aer Other categories, list time taken for vacation or sick leave, 
:ncp time: ether trades not listed. 



Peverae aide Figure 2-5 • 
Daily Work Report 
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WORK CONTROL DESK 



To coordinate an effective work order system, a large university 
would have a work control center; a small university would assign 
this duty to a clerk or to the secretary to the physical plant 
director as a part-time assignment. It is important to designate a 
person and place for receipt of work requests and occupant complaints. 
The campus should be aware of the trouble telephone number for 
reporting maintenance problems. 



WORK REQUEST FORM 



Work requests come from a variety of sourness: building occupants, 
custodial personnel, security officers, tradesmen, and preventive 
maintenance mechanics. In a well -managed physical plant department, 
most requests should come from department employees trained to spot 
and report problems during normal work rounds. Such training helps 
the department keep on top of maintenance problems and frees faculty 
and administrators to concentrate on educational functions. 

Nevertheless, work request forms should be distributed to all 
major administrative, academic and staff offices to facilitate 
maintenance requesting. A properly designed form such as the one 
shown In Figure 3-6 also aids the complainant in supplying complete 
and accurate information, data essential for analyzing the request 
and issuing a work order. Request forms serve as a reminder that the 
physical plant department carries responsibility for handling 
maintenance problems. 

Although some small institutions combine the work request form 
with the work order form In hopes of reducing paperwork, several 
inherent shortcomings work against this attempted economy. The first 
drawback Is improperly described work, and the second involves 
complex work requiring several trade crews and compound work orders. 

When, despite distribution of forms, work requests come to the 
work control desk via telephone, the work order clerk can use 
well -designed forms to extract from the complainant all pertinent 
Information. With practice, the clerk can analyze the problem by 
translating the layman's description into the vocabulary of the 
foremen and tradesmen. 
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Analysis is important because work requests need not 
automatically become work orders. In cases where the request Is a 
familiar one and the job elements are simple tasks with clearly 
established time standards, the clerk can quickly estimate time, 
assign work order numbers and work them into the maintenance 
schedule. If questions remain about the nature and extent of a 
job, a foreman must do a quick reconnaissance and analysis to 
decide whether the request should be rejected or accepted. This 
final decision on the request should be noted in the bottom section 
titled "Disposition." 



WORK ORDER FORM 



When a request is accepted as a valid job order, the clerk or 
foreman assigns a number and completes a work order form. The 
number is, of course, one of the key elements in the whole system. 
It follows the job through scheduling, completion and final 
recording. It also serves as the means for collecting all cost 
elements for any particular job. Some institutions use a coded 
number in which different digits serve to identify different 
functions. One number may indicate priority, one the department 
responsible and another the chronological sequence within the 
department. For a small college, however, a simple chronological 
sequence should suffice for all jobs. Each new work order simply 
receives the next number, regardless of priorities or departments 
involved. 

The work order is the most important piece of formal paper in - 
the work order system. This document officially authorizes the 
work, analyzes and estimates it in more detail, and serves as the 
vehicle for coordinating various tasks and collecting cost 
elements. The more complete the work order form, the more useful 
it will be. 

A variety of effective formats is possible. Figures 3-7, 3-8 
3-9, 3-10, 3-11, and 3-12 show numerous options to consider. Any 
form is acceptable that incorporates the elements essential to 
initiating and following through simple and complex tasks. 
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UNIVBRSITY/COLLEUE 



Date 

rime 

SUaJMCT; WORK Rt-QUKST 

TO: PHYSICAL PLANT DEPARTMENT 

LOCATION': BUILD NO NAME and/or NUMBER 

Room No. or Area 

REQUHSTED BY; 

Name 

Department : _ Phone 

DliSCRIPTION OF DESIRED WORK: 



Special Instructions: 



RECEIVED BY; 



Date 



Time 



£i§.POSXT^ON : Action 1 , 2 or 3 



I-or Phy ;ical Plant 
0 N I Y ; 

ADniTinNAI. WORK ORDERS 


1 TRADf: 


w.o. 


1 













Orig - Phy pi 

Dup - Requesting Office 



1. WORK ORDER # 



written 



Assigned to Prev. Maint. 



Date 



Returnpi. to requesting department with 
explanation 



Date 



Figure 3-6. 
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Essential elements of a work order form Include: 

1 . INPUT 

Sequential work order number. 

Date of the request and» for emergencies, the time. 

Location by building, by floor and by room; if 
exterior, details of area. 

Name of complainant and a telephone number where 
he can be contacted for further information. 

Name of the individual taking request. 

2. EVALUATION AND APPROVAL 

Detailed description of work to be performed in 
terminology familiar to tradesmen. 

Priority assignment as an emergency, routine or 
standing work order. 

Identification of the funding as either physical plant 
department maintenance or charge-back services provided 
for another department. This item should list the exact 
account number. 

Assignments to the appropriate trades crews. If more 
than one crew is necessary, coordination between crews 
should be explained and separate work orders written 
for each. 

Materials and labor estimate. (Often this item is filled 
out only on the work order form retained by the work 
control clerk for setting up the work order backlog and 
comparing preliminary estimates with final costs.) 

3. IMPLEMENTATION 

Tabulation of actual man hours spent and materials, parts 
and supplies used. 

Names of workmen who completed task. 

Report by responsible tradesmen of any further work requiring 
other traite' specialties. 
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A doorknob notice Is one way | 
to effectively communicate 
the status of a work order. 




It was not possible to connplete the work 
on this call for the following reason: 



CEDAR CREST COLLEGE 

Superintendtnt of Building & Grounds 



Dote- 



Tim«- 



Bldg. 



Room. 



WE HAVE RESPONDED TO 
YOUR MAINTENANCE REQUEST 



We hope to return in the near future. 
In the meantime we will appreciate your 
patience. 

Thank you. 



No. 



By 



Approximate return 



Date 



If for any reason you need further service 
on this request please call the BIdg. & 
Grounds Office Ext. 28 1 . 
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Physical Plant Department 
WORK ORDER 
SliKIAL NO. Date 



UNIVERSITY/COLLEGE 



PRIORITY: Emergency / I Routine l_j Standing l_l 

BUDGliTARY FUNDING: Physical Plant Reimbursable 

Acct. Acct. 

ASSIGNED TO: 

Carpentry Mech- Plumbing Transportation 

Electric Painting □ Custodial [Z] 

Mech- A/C-Re frig □ Roof 5 Sheetmetal XHl Security □ 

Mech -Meat Grounds [3] Prev Maintenance XIH 

LOCATION: BUILDING NAME/NUMBER Room Area 

ACCOMPLISH THE FOLLOWING WORK: 



ESTIMATE FOR WORK ORDER LOG ONLY, 
(Prepared by Work Order Clerk or 
Trade Foreman) 



LABOR 

Mechanic (s) hrs 


MATERIALS LIST 


Est Cost 














Hclper(s) hrs 






































t 






— i 








Figvire 3-7. 

-103- '• • ^ 


111 



ERIC 



COST RECORD 



RECORD OF LABOR AND MATERIALS 
(To be completed by tradesman assigned work order.) 

LABOR 



Hours 



Rate 



LABOR SUBTOTAL $ 



AMOUNT 



Items 



MATERIAL 



Unit 
Price 



MATERIAL SUBTOTAL $ 



AMOUNT 



WORK ORDER COST TOTAL $ 



Work completed by (signature) 

Date 



Reverse side Figure 3-7. 
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Figure 3^B. 
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MORGAN STATE COLLEGE 

MAINTENANCE DEPARTMENT SHOP ORDER 



ATE ISSUED . DATE COMPLETED 



SllVICi 
REQUEST 
NUMKR 


WORK TO BE DONE 


TIME 


HOURLY 
IIAtE 


AMOUNT 


OPERATiON 


LOCATION 




MlN. 

































































































































MATERIALS USED 



req.no. 


QUANTITY 


OESCtlFTlON 


UNIT 
COST 


AMOUNT 































































VBFAKtttenn. TOTAL COST. 

YOIBC DONE »Y APPROVED _ 



Figure 3-20. 
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CEDAR CREST COLLEGE 

REPAIR OR SERVICE ORDER 

UKMT ....^ . DATE 



ACCT NO ^ . TIME, 

m UUtSTl D BY 



I OCATION BLOCi. 



*^{HVICI OR REPAIR RFOUtSTfcO 



ROOM NO. 



WORK COMPLFTbO BY, 



OATt TIME 



JOB NO ^ LABOR S 

MATERIALS 



OTHER 

TOTAL $ 



Figure 3-11. 
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Chapter 3 

BUILDINGS MAINTENANCE AND OPERATION 

Work Order System 



There should be at least two copies of the work order, one of 
which goes with the workman assigned the task. On this form he 
notes the hours spent and records or attaches receipts for the 
materials, parts and supplies used. Upon completion, the tradesman 
returns his copy to the work control clerk. 

The second copy remains with the clerk until the workman's copy 
returns. From the work copy, the clerk compiles all the costs 
involved--labor, materials and overhead. The clerk then compares the 
actual totals with the estimat<}s on his form, notes any significant 
discrepancy, slips the two fonm together, and files them in the 
historical file for the building involved. In some schools periodic 
reports of work accomplished are required by supervisors. 

This historical cost file 1s one advantage of the work order 
system. From these records planners can project maintenance costs 
for the next year on a cost-per-square-foot basis. This also aids 
projecting operating and maintenance unit costs for new buildings 
in the planning stage. i. 



ESTIMATING 



Another major advantage of the work order system is more accurate 
time estimates for future work orders. An organized approach to 
estimating requires analyzing each problem according to its basic job 
elements and assigning a time value for each element. Theoretically, 
the sum of these values gives the total time estimate. A highly 
sophisticated approach involves further analyzing the elements into 
work unit3 and applying internally established work standards for each 
unit. 

Estimating at a small school, however, often begins with informal 
"guesstimates" by the work order clerk. At this stage the clerk must 
rely heavily on the experience and general advice of the maintenance 
foremen and workmen. To set up the first, rough time standards for 
work units, he might utilize maintenance manuals developed by the 
United States Army, Navy and Air Force. 
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Chapter 3 

BUILDINGS MAINTENANCE AND OPERATinN 
Work Order System 



As historical records accumulate, however, via the work order 
system, internal work standards can be developed to replace personal 
intuitions and national standards. With a standards list such as the 
ones shown in Figure 3-13, a capable clerk can quickly and accurately 
estimate the time requirements for the majority of jobs. 

The importance of developing internal work standards cannot be 
overemphasized. National standards are always crude averages that 
account for wide variations in productivity and working conditions. 
Although they may be helpful for a start and for comparison with 
in-house work rates, they should be replaced as soon as a substantial 
historical file is accumulated. 



PRIORITIES 



Priorities should be as nonpolitical and nonpartisan as possible. 
The most effective safeguard against bias and favoritism is a clearly 
defined priority policy that can be readily understood and easily 
interpreted by everyone--clerk, complainant, foreman and tradesman. 
At least two or at the most, three, priority classes are needed: 

1. Emergenc,- . Problems that create safety hazards, 
interrupt buildings operations, or seriously disrupt 
academic, administrative, or residential life take 
preference over all other work. Ruptured water mains, 
backed-up sewers or electric outages require immediate 
repair 

2. Routine . Problems less serious than emergencies are 
slotted into the work schedule on a first come, first 
served basis. With leaking roofs or malfunctioning 
air conditioners, it may be practical to delay repair 
so the regular schedule or preventive work can continue 
as scheduled 

3. Standing . A catch-all category is necessary for 

(a) shop time work not easily assignable to specific 
work orders, and (b) seasonally recurring jobs that 
can be performed to level peaks and valleys in the 
workload schedule. 
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SAMPLE LABOR ESTIMATING GUIDE FOR WORK ORDERS 



College 

PHYSICAL PLANT DEPARTMENT 





: NUMBER 


: TRAVEL 


: LABOR 


: TOTAL 


TRADE 


: of 


: ALLOW 


: TIME 






: MEN 


: (Hrs) 


: (Hrs) 


: (Hrs) 


CARPENTRY 










Repair door surface closer 


: 1 


1/2 


i 1/2 


: 1 


Repair concea.led door closer 


: 2 


: 1/2 


: 1 


: 3 


Repair door damage at shop 


: 1 


: 1 


: 3 


; I 


Repair & replace screens 


: 1 


: 1/2 


: 1/2 




Replace broken glass 


: 1 


: 1/2 


: 1/2 


: 1 


Repair & replace ceiling tile 


: 1 


: 1/2 


: 1/2 


: 1 


Repair small dry-wall damage 


: 1 


! 1/2 


: 1 


: 1 1/2 


Repair & replace sash balaace 


: 2 


: 1/2 


: 1 1/2 


: A 


Change lock on door 


: 1 


: 1/2 


: 1 


: 1 1/2 


Etc, 










PAINT 










Repaint 20'xl5' room, 1 coat 


: 2 


: 1 


: 16 


: 34 


Repaint small bathroom, 1 coat 


I 1 


: 1/2 


: 8 


: 8 1/2 


Repaint exterior window. 


: 1 


: 1/2. 


I 2 


: 2 1/2 


Clean & paint graffiti, sign 30"xl8" 1 


: shop . 


I 2 


: 2 


Etc. 










PLUMBING & STEAIIFITTING i 










Clear stopped water closet ; 


2 


1/2. 


I 1 


I 3 


Clear stopped basin 


I 1 


: 1/2. 


I 1 


: 1 1/2 


Replace leaking radiator valve 


: 2 


: 1/2; 


2 


I 5 


Clear external sewer stoppage 


I 2 ; 


1/2; 


4 


! 9 


Install replacement valve, faucet, : 










or trap ! 


2 ; 


l/2i 


3 


I 7 


Etc. ! 










ELECTRICAL 1 










Replace fluorescent lamp ballast ! 


1 i 


1/2^ 


• 1 ; 


2 


Reset fire or security alarm ; 










Replace fractional HP motor ; 


2 i 


1 ! 


3 ; 


8 


Replace blown fuse or reset clr bkr; 


1 i 


1/2: 


1 i 


1 1/2 


Repair exterior campus light damge : 


2 : 


1/2: 


1 : 


3 


Control circut problems : 


2 : 


1 : 


2 : 


5 


Etc. : 











Each institution should develop time standards from the maintenance 
tasks performed accordiug to their records. For example. In a sur- 
vey made at a large institution recently, tradesmen were asked to 



list in order of frequency the kinds of jobs they performed in their 
daily employment with the following results. Figure 3-13bv | 

Figure 
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JOBS PERFORMED MOST FREQUENTLY BY BASIC SHOPS 



CARPENTRY SHOP 

Repair door damage incl closers 

and checks 
Repair and replace screens 
Repair or replace ceiling tile 
Replace broken glass 
Repair sash balances and window 

closers 
Repair or replace sheetrock 

damage 

Repair wood floors and steps 

ELECTRICAL SHOP 

Correct electrical circuit 
problems related to clocks, 
security § fire alarms, inter- 
com systems, blown fuses, 
tripped breakers, motor 
starters, etc. 

Replace fluorescent lamp ballast 

Replace fractional HP motors 

Correct elevator problems 

Repair exterior campus lights 

Repair vandal damage 

Maintenance § repair of 
electrical and telephone 
distribution ducts 

Re-wiring overloaded or deterio- 
rated circuits 

Rerouting high and low voltage 
lines 

LOCKSMITH SHOP 

Repair or replace door locks 
Repair panic hardware on exits 
Make & issue new keys 
Open locked doors, file cabinets, 

desks, cars when keys are lost 
Furnish § install campus door 

numbers and maintain system 
Repair campus mailboxes, safes, 

and strong boxes 
Prepare and submit cost estimates 



MACHINE SHOP 

Repair broken window grills^ 

bolts and hasps 
Welding on automotive equipment 
Repair and welding trash bins 
Welding broken rails and steps 

of fire escapes 
Repair trash chute doors 
Repair shafts for pumps § motors 
General welding of pipe, bars, 

sheets 

MECHANICAL SHOP (Plumbing, 
Heating, Ventilating, and 
Air Conditioning) 
Clearing stoppages in water 

closets, lavatories, condensate 

drains, sewer lines--interior 

and exterior 
Repairing leaks and replacing 

defective components in pipes, 

valves, traps, pump seals, and 

refrigerant lines 
Repairing or replacing ruptured 

coils in air handlers, converters, 

and hot water generators 
Installation of new valves, faucets, 

traps, plumbing fixtures, water 

coolers, shower heads, and 

academic equipment 

PAINTING SHOP 

Repainting entire areas--offices, 
dorm rooms, classrooms, laboratories 
and shops on priority schedules 

Touch-up work as result of vandalism, 
graffiti, water damage, etc. 

Wallpapering and/or vinyl coverings 

Protective Covering, Roofing and 
Sheetmetal , and Temperature Controls 
Shops on next page. 



Figure 3^1 3b. 
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(Figupe S-Ub oontinued) 



PROTECTIVE COVERING SHOP (Ceramic 
Tile, Resilient Flooring, Pipe ^ 
Thermal Insulation) 
Replace loose and worn areas in 

resilient flooring 
Replace loose 4" vinyl cove base 

in all buildings 
Replace entire showers in 

buildings where pans leak into 

areas below 
Replacing broken ceramic tiles 

and regrouting 
Replace pipe covering where air 

leaks and condenses on chilled 

water lines on A/C systems 
Replace pipe covering on lines 

damaged and new lines are 

installed 
Install blanket-type insulation 

on old and new duct work. 
Install insulation for thermal 

and noise transmission 

reduction 



ROOFING AND StffiEiriaTAL SHOP 

Repair leaks in roof 

Repair damaged downspouts and 

flashings 
Clear clogged downspouts and 

gutters 
Trash chute repair 
Repair and install duct work 
Seal shower stalls 

TEMPERATURE CONTROLS SHOP 
Correct thermostats out of 

adjustment 
Correct air handling unit 

complaints 
Correct insufficient air flow 
Adjust chiller operation 
Repair damaged controls 
Clear stopped up strainers 
Correct noisy system components 



Space iofi addUioncit lUtingi 
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Chapter 3 

BUILDINGS MAINTENANCE AND OPERATION 
Work Order System 



WORK ORDER LOG 



To keep track of backlog, the clerk should keep a work order 
log. Such a record is simple to maintain and can serve to reveal 
unusual delays, identify unproductive crews and show dollar value 
of work done during any time period. 

The most informal log is one the foreman keeps on his 
clipboard, listing work order number, date assigned, estimated 
completion date, and projected costs. Several simple yet efficient 
alternatives are: 

1. General hook file holding all uncompleted work 
orders. 

2. Separate hook files for the work orders assigned 
each trades group. 

•3. General list of all work orders assigned, noting date 
assigned, group responsible and estimated time and 
cost of completion. 

4. Separate lists for each trades group. 

Alternatives 3 and 4 above require more paperwork. The clerk must 
copy pertinent information from each work order form when first 
assigned and when finally returned after completion. These 
alternatives also provide a more accurate account of the current 
backlog and a record of productivity and expenses. Additional 
paperwork attendant on any refinements to the system must be 
measured against the benefits of the information gained. 



WORKLOAD CONTROL 



The purpose of workload control is matching the workforce with 
the workload. Perfect control means no work orders waiting for 
workmen and no workmen waiting for maintenance problems to develop, 
and is, of course, impossible. Building components fail and 
emergencies inevitably arise in random sequence. A backlog of work 
orders, therefore, is not a black mark against a maintenance 
organization but a necessary hedge against halcyon days. In fact, 
an organization with men sitting around waiting for work orders is 
obviously overstaffed. 

123 
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Chapter 3 

BUILDINGS MAINTENANCE AND OPERATION 

Work Order System 



A moderate backlog 1s Ideal but 1s difficult to define in the 
abstract. When the rate of new work orders continually exceeds 
the rate of job completions, however, an Immoderate backlog results. 

• When the backlog accumulates past the maximum time limit 
allowed for completing all work orders, including low priority 
tasks, then workload control is breaking down. The next sympton 
is skipping low priority jobs in the rush to remedy emergency and 
high priority demands. The final stage of an overload takes two 
forms: Either (1) work orders are written only for the most 
critical problems, or (2) all work orders are given the highest 
possible priority, unduly delaying many high priority tasks. 

Recommended remedies include: 

1. Hiring temporary help to alleviate the backlog. 

2. Hiring a private contractor to handle selected 
backlogged work orders. 

3. Increasing the labor force permanently. 

The perfect prescription depends upon the conditions causing the 
backlog. Hiring temporary help or contractors is especially 
appropriate when a sudden increase in workload can be d1agno??ed as 
a passing phenomenon due to a seasonal overload or an unusual 
outbreak of problems. For example, a large number of buildings of 
approximately the same age may suddenly glut the backlog with 
numerous tasks that once remedied will not repeat annually. 
Increasing the work force is a solution only when It is clear that 
the backlog would otherwise continue to increase unchecked. 



QUALITY CONTROL 



Quality control insures that all maintenance work meets 
acceptable standards. Good quality control means more than finding 
and assigning blame for shoddy work; it also means instructing 
maintenance men on how to improve performance. 

The simplest method is periodic sampling of completed work. 
Frequency of sampling depends upon the size of the supervisory force, 
but once a year for each employee is an absolute minimum. With new 
employees, frequent sampling should be done until the foreman is 
satisfied with their general competence. 
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Chapter 3 

BUILDINGS MAINTENANCE AND OPERATION 
Work Order System 



The ideal procedure calls for the foreman to inspect a finished 
job 1n the presence of the man responsible. With a carpenter, he 
might check to see whether a door he hung, drags on the carpet or is 
too high; whether the wood was sealed afterwards; whether the area 
was cleaned; and whether any needed follow-up work such as painting 
was ordered. With a plumber, he might check for wrench marks on 
bathroom chrome. With an electrician, wiring techniques are 
Important. 

When appropriate, the foreman volunteers reprimands, instructions 
or commendations. The last is as important as the first to Improve 
quality control: It bolsters morale and informs the whole labor force 
that high quality work is recognized and appreciated. As mentioned in 
Chapter 1, Personnel Administration, letters nf commendation from 
inside or outside the department should be prominently displayed on 
bulletin boards near the relevant office or shop area as well as 
filed permanently in the employee's .personnel jacket. 



The BM&O segment of physical plant is most directly involved with 
the campus community and its educational mission and can "make or 
break" the image of the department. 
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APPENDIX 3-A 



UNIVERSITY/COLLEGE 



Address 



DEPARTMENT OF THE 

PHYSICAL PLANT Date 



Gentlemen: 

You are invited to submit a proposal for furnishing all labor, equipment, 

materials, etc., necessary to accomplish the work described in the 

attached drawings and/or specifications, for the project noted below: 

PROJECT NO: 

PROJECT TITLE: EXTERIOR PAINTING OF VARIOUS BUILDINGS " 

LOCATION: 



ARCHITECT: 

ENGINEER(S): 

DEPOSIT: 

BIDS DUE : Time: Date: 

Bids will be received and publicly opened at the following address: 

Bidders MUST visit the site prior to the submission of a bid, and are 
requested to contact the individuals) noted below to arrange for an 
appointment and to clear up any questions relative to the drawings and/or 
specifications. The submission of a bid shall Indicate the bidder 
thoroughly understands the drawings and/or specifications, and the scope 
of the work. 

Phone: 



Bidders must allow sufficient time for all bids, either mailed or hand 
carried, to reach this office by the date and time indicated for the bid 
opening. LATE BIDS, including those postmarked prior to the bid opening 
date, WILL NOT BE CONSIDERED. 

Sincerely, 



, Director 

Physical Plant Department 

Enclosures 
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APPENDIX 3-A 
(continued) 



UNIVERSITY/COLLEGE 



Department of the Physical Plant 



Date 



SPECIFICATIONS 
FOR 

EXTERIOR PAINTING OF VARIOUS BUILDINGS 



SECTION I - SCOPE OF THE WORK: 



1-01 



1-02 



1-03 



1-04 



The Contractor Is to furnish all labor, equipment, 
materials, etc., necessary to accomplish the painting 
of the exterior trim of various buildings as listed on 
the attached Bid Proposal Form, and In strict accordance 
with these specifications. 

Bidders must examine the buildings and acquaint themselves 
with the exact nature of the work to be done and all the 
conditions and obstacles likely to be encountered In their 
performance and completion of the work. 

The submission of a bid shall indicate that the Bidder 
thoroughly understands the specifications and the scope of 
the work. 

The University reserves the right to award contract on any 
single bid, or combination of bids, whichever is considered 
to be In the best interest of the University. 



SECTION M - MATERIAL AND WORKMANSHIP: 



2-01 



2-02 



2-03 



Storage facilities for the painting contractor will be 
provided In the buildings if requested by the Contractor 
and will be designated by the University representative. 
Generally, the storage of flammable materials within 
buildings Is not permitted for reasons of fire safety. The 
rooms to be furnished will be such that they may be locked 
by the Contractor for the protection of his equipment and 
materials. The room must be kept clean and orderly. Oily 
rags, waste, etc., must be removed from the building at the 
close of each working day. Smoking or the use of matches In 
the paint storage space will not be permitted. Storage of 
thinners In the paint storage space WILL NOT BE PERMITTED . 

All materials must be delivered at the job site In factory 
sealed containers, clearly marked so as to fully identify 
the contents. Delivery shall be refused if not so shipped. 

No thinners may be added to any manufactured painting 
material . 
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APPENDIX 3-A 
(continued) 



2-0^ EACH COAT OF PAINT SHALL BE TINTED A DIFFERENT SHADE FROM 

THE FINAL APPROVED COLOR. EACH COAT OF PAINT SHALL BE 
INSPECTED AND APPROVED BEFORE SUCCEEDING REQUIRED COATS 
ARE APPLIED. 

Unless otherwise specified, all surfaces to be painted shall 
be cleaned free of loose paint, blisters, runs, dirt, grease 
spots, and all scotch tape Is to be removcJ and spots 
cleaned with Varsol . All protruding nails and similar Items 
are to be "set" or removed. All holes, cracks or 
'ndentations are to be spackled or plaster pointed and 
sanded smooth. All nail holes and small cracks In the 
woodwork are to be puttied and sanded smooth. 

-^"05 All materials must be evenly spread and smoothly flowed on 

.without runs or sags; woodwork to be finished with enamel 
shall be sanded with fine sandpaper to produce an even, 
smooth finish. 



SECTION (II - SPECIFICATIONS FOR PAINTING ; 

3"01 In general, all exterior surfaces presently painted shall 

receive two coats of paint specified. Those areas previously 
unpainted are not to be painted at this time. This applies 
particularly to unpainted window guides. These should be 
given an additional heavy application of Unseed oil and 
painting contractor shall be responsible that all double-hung 
windows are operable. I.e., not painted shut. 

3"02 Extreme care shall be taken to adequately prepare all 

exterior wood and metal surfaces on buildings which are to 
be repainted. The woodwork and metalwork should be cleaned 
and sanded where paint has chipped and blistered. A full time 
inspector from the University will be present on this contract 
work, and work considered to be unsatisfactory must be re- 
painted by the Contractor at no additional expense to the 
Owner. 

3-03 All loose caulking and putty shall be completely removed 

and replaced with Number Elastic Glazing Compound as 

manufactured by the Pecora Palf.f Company, Ind., Philadelphia, 
Pennsylvania, or an approved equal. 

3"0^ All exterior wood surfaces are to receive a good primer or 

base undercoater and an oil base finish coat. The paint used 
shall be highest quality white exterior house paint as 
manufactured by O'Brien, Benjamin Moore, Duth Boy, or 
approved equal . 

3-05 Paint shall be non-chaiking of the variety guaranteed by the 

manufacturer not to run down and discolor red brick exterior 
wa 1 1 s . 

Page 2 of 2 
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APPENDIX 3-A 
(continued) 



UNIVERSITY/COLLEGE 



Department of the Physical Plant Date 



BID PROPOSAL 
EXTERIOR PAINTING OF VARIOUS BUILDINGS 

at 



Unlversl ty 
Address 



We propose to furnish all labor, equipment, materials, etc., necessary 

for EXTERIOR PAINTING of various buildings on the Campus 

of the University of all in accordance with the 

specifications for the following LUMP SUMS: 

BUILDING CALENDAR DAYS 

NUMBER and/or BUILDING NAME COST TO COMPLETE 



$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 



GRAND TOTAL (All Buildings)... $ 



Enclosed with the Proposal is a Bid Bond in the amount of five percent 
of the total amount of the above Bid Proposal. It is understood that 
the University reserves the right to award this contract in its 
entirety, or any portion thereof. 

Firm Name Page 1 of 2 
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APPENDIX 3-A 
(continued) 



University of 

Department of the Physical Plant 
Page 2 - Bid Proposal 

EXTERIOR PAINTING OF VARIOUS BUILDINGS 

The manufacturers and Identifying trade or brand names or numbers of 
the paints which we intend to use for the work bpeclfied are: 

WOODWORK Base Coat 

Finish Coat " 
METAL SURFACES 



JOB INSPECTION OF MATERIALS ; This requirement ?s Included in order to 
insure that the Paint Bid shown in this specification Is actually used 
throughout the job. University inspectors reserve the right to with- 
draw one gallon of paint at any time which may be laboratory tested to 
insure compliance with this requirement of the specification. 
Contractors found guilty of substitutes of unapproved materials will 
be required to remove all unapproved material and apply that originally 
approved and may disqualify themselves In bidding further work at the 
University of 



Should the University desire to extend the contract to other work on a 
"Time and Material" basis, the following proposal shall apply with 
overhead and profit percentages applied separately to the material and 
labor costs: 



FOR MATERIALS : OVERHEAD AND PROFIT TOTAL % 

FOR LABOR: PAINTER 

FOREMAN PAINTER 

Pay Scale $ /hr $ /hr 

Welfare Benefits $ / hr $ / hr 

Social Security $ /hr $ / hr 

Insurance $ /hr $ / hr 

Overhead and Profit on Labor $ /hr $ / hr 

Other Items (Specify) "* 

$ /hr $ /hr 

. ...$ /hr $ /hr 

$ /hr $ /hr 



TOTAL LABOR CHARGE PER HOUR <^ 



CONTRACTOR'S LICENSE NO: 



S Igned 



FI rm: 



BID PROPOSAL MUST BE 
SUBMITTED IN 
TRIPLICATE 



Address : 



Phone : 



Page 
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4 

CUSTODIAL SERVICES 

THE IMPORTANT FACTS about custodial services are these: Cleaning 
operations usually consume 20% to 40% of a physical plant budget 
depending upon the number of functions performed by physical plant. 
Of this amount 90% to 95^ goes to meet the cost of labor. And the 
custodial labor force is traditionally plagued by a high turnover. 
Given such facts, improved management techniques should reap signi- 
ficant savings at most schools, a conclusion supported by management 
experts who find at least 25% waste manpower in most institutional 
cleaning. 

The important goal for a custodial service at an educational 
institution, however, should not be economy. The primary aim is 
to support the school in its basic mission—providing quality educa- 
tion at efficient cost. Unfortunately, few academicians and admini- 
strators appreciate the contribution of the custodial operation, and 
few physical plant administrato'^s bother to explain and defend it. 
Yet, one of the basic assumptions of current psychological and 
educational theory hold that environment is a major influence on 
behavior. One basic assumption of this chapter, therefore, is that 
clean rooms, offices, corridors and restrooms are more than a 
necessary evil oppressing the physical plant budget: They constitute 
a strong and positive contribution to the educational process. 
Effect! /e cleaning practices not only preserve equipment and extend 
the life of the structure, they also protect health, promote safety, 
and improve morale among students, faculty and staff. A clean school 
encourages neatness, splf-discipline and respect for property and the 
rights of others. Another basic assumption of this work is that such 
old fashioned virtues are still pertinent to education. 
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Chapter 4 

CUSTODIAL SERVICES 



Chapter 4 
CUSTODIAL SERVICES 



STANDARDS 



The logical way for an administrator to set a cleaning operation in 
motion would be to establish standards or levels of cleanliness and 
then deduce what funds, methods, personnel and equipment would be 
needed to achieve them. In the real world, however, men seldom 
create organizations ex nihilo\ they inherit ongoing operations with 
standards determined by past funding levels. Nor do they find 
logically developed, widely accepted standards to apply. Although 
all authorities assert that every school must develop cleaning 
standards, most lapse into silence before explaining what these 
standards should be or how they should be discovered. 

Such reticence may spring from the nature of the problem: it 
is difficult to discuss degrees of cleanliness in logical, empirical 
terms. Each individual's perception to cleanliness and dirt depends 
on a variety of factors like taste, aesthetics, home life, economic 
background, personal ohilosophy and religious training, ("Cleanliness 
is next to Godliness.") When general levels of cleanliness hav»? to 
be established for large groups, the problem is compounded. Most 
writers, therefore, close a discussion of standards by recommending 
that each school establish them according to "institutional 
preference." 

In practice, there are two kinds of cleaning standards: general 
and specific. General standards usually apply to the whole school or 
to individual buildings, and it is usually the members of the 
governing board who decide which level of cleanliness— "fair," "good," 
or "outstanding"— will be met under current budgetary conditions. 
Specific standards apply to the frequencies and methods used for 
particular cleaning tasks. To work a change in general standards, 
the custodial division alters the specific standards. For example, 
as part of a program to upgrade a campus from "fair" to "good," the 
custodial administrator might require all hallways to be damp mopped 
thr'':e weekly instad of once weekly and all rugs and carpets to be 
vacuumed daily instead of weekly. 

Defining these general and specific standards will inevitably 
require crude categories such as "fair," "good," and "outstanding," 
or "minimal," "median," and "ideal." And defining such categories 
can easily lead to endless argument, unless someone has and uses the 
authority to impose arbitrary definitions. Imperfect though they be, 
such definitions are essential, since they determine the assignment 
of men and money. It is especially important that the specific 
standards be clearly defined, since they are the means for achieving 
the general standards. This is the job of the custodial administrator. 
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In a well organized custodial division, the administrator will 
eventually be able to show the governing board exactly how much time 
(and therefore how much money) will be needed to achieve each level 
for every major kind of area. Figure 4-1 shows such a list as 
developed for North Carolina State University. 



ACHIEVEMENT LEVELS OF CLEANING FOR MAJOR AREAS 



North Carolina State Formula Time Standards 





: IDEAL 


: MEDIAN 


: MINIMUM 


2 


- Station Office 




: 12 Min. 


: 10 Min. 


: 8 Min. 


30 


- Station Classroom 




: 25 


: 20 


: 15 


20 


- Station Laboratory 




: 30 


: 25 


: 20 


IS 


- Station Conference 


Room 


: 20 


: 15 


: 10 


10 


- Station Lounge 




: 17 


15 : 


10 




Small Library 




21 : 


15 : 


10 


6 


- Fixture Bathroom 




23 : 


20 : 


20 




Stockroom (150 sq. 


ft.) \ 


7 : 


5 : 


3 


2 


- Man Bedroom 




12 : 


12 


10 



Figure 4-1. Achievement Levels of Cleaning for* Major Areas 



When, as is usually the case, the custodial administrator 
inherits ongoinq cleaning se' vice with imolicit standards based on 
past funding, he would be wise to find out exactly what kind of job 
the service is doing before defining explicit standards and altering 
the operation. To analyze the situation, administrators might 
initiate a crash evaluation by finding out how both the cleaners and 
the occupants appraise the existing program. 
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The first step is to design a questionnaire for employees to 
answer. On this form they would describe the tasks they think they 
are responsible for, note the frequency of execution, and evaluate 
the effectiveness of their work. The second step would be to 
distribute, via the cleaning personnel, a similar questionnaire on 
which the occupants would describe the cleaners' work and rate the 
results as good, fair, or poor. 

From this information, custodial administrators can derive a 
comprehensive picture of the actual work being done and a fairly 
reliable estimate of the actual standards being maintained. This 
data should clarify whether the service needs expansion or 
streamlining. Any change in standards, of course, should originate 
not with the custodial division or even the physical plant 
department. Such policy matters are the proper responsibility of 
higher level administrative and governing groups. The physical 
plant department, however, has the resDOnsibil ity of providing the 
best information available to help these groups reach intelligent 
decisions. And these surveys should accomplish that result. 



STAFFING 



For the custodial administrator, a policy statement from the 
governing bodies about general cleaning standards will considerably 
simplify the practical problems of determining staff needs. A 
standards policy will give him a goal for cleaning frequencies and 
methods which he can then convert into numbers of men and types of 
equioment. Such a statement will simplify, but not solve, his 
problems. 

The next step after establishing standards is to compile a 
custodial inventory, a complete list of all jobs for which the 
division is responsible during one complete year. The evaluation 
questionnaire mentioned earlier could be of considerable help at 
this point. With this inventory the administrator can see what the 
annual man hour load for his department should be. A few deductions 
for sick leave, vacations, holidays, etc., should give the total 
work force needed. This process sounds painlessly simple, but the 
attendant complications are sufficient to inspire migraine among 
most administrators. 
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The comDli cations make it unrealistic to discuss the inventory 
separate from the staffing methods. Three basic approaches are 
popular, but no widespread agreement exists about which type is the 
most effective. There is considerable agreement, however, that the 
most sophisticated methods will probably increase custodial 
efficiency and will definitely require more time and energy to put 
into practice. In order of ;;bmplexity they are: 

1. Square Footage . This approach simply utilizes a crude 
rule-of-thumb guide, such as one man-year per 15,000 
GSF, to pick one arbitrary figure. The administrator 
simply divides the school's total floor area by this 
figure to get the number of men needed to handle the 
annual workload. Because this method is the simplest, 
it is probably the most popular. Because it fails to 
distinguish among the different kinds of space to be 
cleaned (i.e., gym floors versus office space), it is 
definitely the most inaccurate, unless carefully 
modified on the basis of experience and results. 

2. Typical Area Measurement . As developed by J. McCree 
Smith at North Carolina State University, this system 
is basically a modification of the traditional time 
and motion study and requires administrators to follow 
six basic steps: 

(1) Catalog each building for the different spaces to 
be cleaned: office, classroom, laboratories. 

(2) Time the work of several custodians in each kind of 
area, and observe the different methods employed. 

(3) Average all times for like areas. This number will 
be important for calculating total work force and 
for estimating future workload changes resulting 
from new buildings. 

(4) Divide each building into floors. Calculate workload 
for each floor by multiplying the number of each area 
by its average cleaning time. For example, 6 offices 
at 10 minutes per office means 60 minutes cleaning 
time is required. 

(5) Add all the times together. Divide by the number of 
minutes each custodian works per day to get the 
number of men required to perform the duties at the 
specified cleaning level. 

(6) To establish the budget request, classify the 
positions and multiply the number of positions by 
the proposed wage. 
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3« Time an d Motion . This method requires a total inventory 
of ea'cF task the custodial division must perform: 

(1) Supervisors must go Into every room of every 
building on campus and count the number of desks, 
chairs, file cabinets, trash baskets, light 
fixtures, air registers, window shades and blinds, 
and then record the different types of cleaning 
surfaces on these fixtures, floors, walls and 
ceil ings. 

(2) With such an inventory, the supervisor looks up 
what the average cleaning time should be for each 
separate task. His source might be the average 
cleaning times as estimated and published by the 
ENVIRONMENTAL MANAGEMENT ASSOCIATION, 

1710 Drew Street, Clearwater, Florida 33515, 
phone (813) 446-1674, or as modified to his 
experience. See Figure Sample Inventory of 
Light Duty Custodial Te.sks and Figure 4-3, Sample 
Inventory of Heavy Duty Custodial Tasks. 

(3) Using the cleaning standards in force at his 
school, the administrator then multiplies the 
frequencies for each job by the average cleaning 
time. 

(4) By adding the results, he will find the total 
number of man hours required annually. From this 
sum, he can determine the number of men needed 
for the custodial staff. 

Since these calculations utilize national averages, the 
important variable to watch for is local differences in 
worker productivity, which can be significant. Any 
administrator with the time could develop a more accurate 
variant of this method by measuring and averaging actual 
work times of emplc iS and comparing them with the time 
standards of the National Sanitation Foundation. 

This kind of inventory is time-consuming to compile, but it 
will provide several benefits. It will not only help the 
administrator establish staffing requirements with greater 
accuracy than the other methods, but it will also enable 
him to develop realistic and equitable job assignments, 
comprehensive job descriptions, daily quality control check 
lists and effective job correction procedures. 



-136- 



BEST COPY AVAILABLE 



SAMPLE INVENTORY OF LIGHT DUTY CUSTODIAL TASKS 



Building Room Square Foot 



Or b RAT I ON 


WEEKLY 
rKb- 


l^UAN- 

,TITY 


1 1 VT T *T» 

UNIT 
MEASURE 


UNIT 
TIME 


WfchKLY 
TIME 


Ash Tray, clean 






Each 


.25 




Ash Urn, empty 






Each' 


1.00 




Bookcase, dust 






Each 


.36 




Bulletin Boards, change 






Each 


1.80 




Chairs, Medium, dust 






Each 


.58 




Chairs. Small, dust 






Each 


.37 




Chalk Boards, clean 






100 Lin Ft 


17.70 




Desk, Large, dust 






Each 


.80 




Desk, Small, dust 






Each 


.63 




Doors, clean 






Each 


.67 




Drinking Fountain, wash 






Each 


2.00 





Filing Cabinets, dust 






Each 


.37 




Floor, dry clean 

(Heavily Obstructed) 






M Sq Ft 


16.00 


r r T - - ■■ r ■ 


Floor, dry clean 

(Slightly Obstructed) 






M sq Ft 


10.00 




Floor, dry clean 
(Unobstructed) 






M Sq Ft 


5.00 




Furniture, vacuum 







Each 


2.16 




Hospital Unit^ clean 






Each 


15.00 




Hospital Unit, 
Check Out, clean 






Each 


30.00 




Lamps, dust 






Each 


.25 




Lecturn, dust 






Each 


.25 




Lockers, dust 






100 Lin Ft 


5.00 




Mirror, wash and polish 






Sq Ft 


.10 




Pencil Sharpener, empty 






Each 


.25 




Piano, dust § wash keys 






Each 


2.50 




Radiator, dust 






Each 


.60 




Rugs, vacuum. 






M Sq Ft 


22.20 




Shelves, dust 






100 Lm Ft 


2.00 




Sink, Soap Dispenser, 
clean and refill 






Each 


2.00 




Stairs, dust 






Flight 


4.00 




Telephone, dust 






Each 


.15 




Toilet, clean, private 






Each 


1. 00 




Towel Disp, clean/refill 






Each 


.25 




V^enetian Blind, dust 






Each 


3.50 




Waste Basket, empty 






Each 


.25 




Window Sill, dust 






Each 


.20 




Windows, wash. Inside 






Sq Ft 


.168 





Figure 4-'^. Sample Inventory of Light Duty Custodial Tasks 
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KST COPY AVAIUIBLE 



SAMHLH INVENTORY OF HEAVY DUTY CUSTODIAI 
Bu i 1 d i ns Room 


. TASKS 
Square 


i Feet 






ori'.UAI ION 


WhfcKLY 
FRE- 
QUENCY 


f\J T 4 XT 

QUAN- 
TITY 


UNIT 
MEASURE 


• INTT 
UlN X I 

TIME 


WFFIf I Y 

TIME 


Airvents, clean 






Each 


2 . 00 




Drapes, remove f} replace 






Pair 


20.00 




^levator, clean 






Each 


3. 25 




l-loor, mop, clamp 

(Heavilv Obstructed) 






n Sq Ft 


32.00 




l-loor. mop. damp 

(Slightly Obstructed) 






M Sq Ft 


23.00 




I'loor, mop, damp 
(Unobstructed) 






M Sq Ft 


16.00 




I'loor, scrub 

(Heavily Obstructed) 






M Sq Ft 


55.00 




I'loor, scrub 

(Slightly Obstructed) 






M Sq Ft 


45.00 




l-loor, scrub 
(Unobstructed) 






M Sq Ft 


35.00 




I-loors, auto scrub 






M Sq Ft 


112.00 




I-loors , ref inish 

(Heavily Obstructed) 






M Sq Ft 180.00 




Floors, spray buff 






M Sq Ft 100.00 




Light F-ixturc, relamp 
i] clean 






Ea/Sec/ 


10.00 




Mats, wash f| replace 






Each 


10.00 




Ru^s, shampoo 






M Sq Ft 210.00 




Stairs, mop 






Flight 


10.00 




Toilet i\ Partition, clean 




Each 


3.00 




Urinal , clean 






Each 


2.00 




Venetian Blind, wash 






Each 


20.00 




Wal Is , wash 






Sq Ft 


.30 




Windows, wash, outside 






Sq Ft 


.168 













































































F\7iipt: .'tvir'li? Inventory of Heavy Duty Custodial Tasks 
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After using one of these methods to determine annual workload, 
the custodial administrator will still have additional arithmetic to 
finish before he has his final staff needs. From the number 2,080-- 
40 hours per week multiplied by 52--he must subtract for vacations, 
holidays and average sick leaves, an operation which usually reduces 
the number of productive work hours to approximately 1,800. Using 
this latter figure he can divide his annual man-hour workload to get 
the number of cleaners needed. He can then estimate how many 
supervisors are necessary, usually at a ratio of 1 supervisor per 
every 8 to 10 cleaners. Supervisors added to cleaners should give 
tlie total work force needed. 

Two additional factors remain to complicate the calculations. 
First comes the question of lost time— how many minutes and hours 
does each employee waste each day while changing clothes, moving 
from one job site to another, taking coffee breaks and 
"goldbri eking." Although the cleaning time averages published by 
the National Sanitation Foundation Include some leeway for this 
problem, the situation can vary widely in different parts of the 
country. Each administrator would be well advised, therefore, to 
research the labor force and work practices in his particular 
locality before working a productive time factor into his staffing 
equations. One way to do this would be to ask the local telephone 
and utility companies about their experience. 

A closely related issue is the problem of unscheduled 
dbs iyriments. The administrator can assign each employee enough 
work to occupy 85% of each work day (or whatever percentage is 
appropriate to the particular school), and leave the remainder of 
the day free for unscheduled work. The simplicity of this method is 
obvious, and so is the danger. On most work days, the employee will 
no"- encounter unscheduled assignments. If Parkinson is correct and 
work does expand to fill the available time, then the custodian will 
eventually acclimate himself to less work. Another drawback is that 
extra supervision is usually necessary when cleaners are taken away 
from their routine assignments. With the second method the 
administrator as«;igns all of the time of 85% of his workers to 
routine tasks and holds 15% in reserve for unscheduled and less 
fi^equently recurring jobs. Since most custodians perform better on 
routine chores, this method keeps the majority of the staff working 
efficiently. 
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WORK ASSIGNMENTS 



For assigning reyularly scheduled custodial work, two basic methods 
are most widely used by educational institutions. The first entails 
assigning one individual the responsibility for everything in a 
designated area such as one floor of a large building; the second 
requires assigning a group of men to handle all the jobs in a larger 
area such as a whole building. Both approaches have adherents 
within the cleaning industry. Although debate has not resolved which 
is the best, it has clarified the following advantages: 



AREA ASSIGNMENTS 

1. Pride of achievement is generally stronger when the 
employee knows he has sole responsibility for an area. 

2. Less monotony results when the employee has a variety 
of different tasks to handle each working day. 

3. The improved morale these advantages produce helps 
reduce turnover, always a problem with custodial 
workers. 

4. Responsibility for poor work, breakage and even petty 
thievery is established when each area is assigned to 
one employee. 

5. It is relatively easy for one man to arrange his work 
sequence around the use needs of the occupants. 



SQUAD CLEANING 

1. The primary advantage is greater specialization. Instead 
of one man performing all the tasks in a certain area, 
squads specialize in a limited number of tasks and, 
theoretically at least, complete them more efficiently. 
Because of specialization, proponents claim that more 
work is accomplished with fewer men. 

2. Morale is improved because employees have company while 
working. 
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3. Less equipment Is needed than with area assignments. 

4. Employee workloads are more equitably distributed. 

5. Unexpected absences cause less disruption, since 
several workers cover every area. 



Many schools have found it best to combine the two methods. 
For many simple, daily tasks, individual area assignments would 
seem to be most efficient; and for many of the heavier, more 
complicated, and less frequent jobs, squad assignments are more 
appropriate. Damp mopping, dusting, trash collecting, and similar 
simple jobs require only one man, and two or more would be wasteful. 

On the other hand, refinishing floors, cleaning high areas with 
scaffolds, and cleaning and reinstalling Venetian blinds inevitably 
require more than one person. Such infrequent jobs could be 
assigned to specialized squads which would perform them in all 
buildings according to a regular schedule. This approach eliminates 
the problem of teaching every individual specialized skills that he 
would only use sporadically. 

The special conditions at each campus dictate the optimum 
solution; the key recommendation is to analyze the total cleaning 
problem with the respective advantages of both methods in mind. 



SUPERVISION 



For a scheduling method to work well effective supervision is 
essential. The key elements of a good supervisory system are 
frequent inspections. 

There are two major kinds of inspections. The first is done on 
a fairly frequent basis by custodial supervisors who assign and 
control the cleaners. On these tours, the supervisors look for 
omissions and substandard work, and recommend corrective action; 
reprimands, retraining or re -assignments. They also commend 
excellent work. The purpose of these inspections is to let the 
cleaners know that their work is watched and rewarded. Failure to 
do this results in shoddy or neglected work. 
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To insure comprehensive and consistent inspections, the 
custodial manager should orovide supervisors with a checklist and 
rating system for each kind of cleaning job. The kind of inspection 
guide shown in Figure 4-4 enables supervisors to rate work of 
subordinates and identify who is working well and who is not. This 
guide can also structure inspection reports from which custodians 
can learn how to improve their work. 

The second kind of inspection is handled by management. The 
purpose of these inspections is to oversee workers and supervisors 
and to produce constructive memoranda to assist them. To be of help, 
sujh reports should list specific deficiencies noted and mention 
possible remedies. 

The supervisor is the heart of the custodial system. He 
schedules the workers, instructs them, inspects their work and 
directs corrections of their errors. Given the problems peculiar 
to the custodial field, the most important attribute of an effective 
supervisor is ability to motivate workers. Experience is also 
helpful, but the changing nature of the work often renders obsolete 
previously effective methods and materials. Motivating employees 
is so important because most cleaning costs go into labor, and most 
of the labor force are traditionally less formally educated and 
poorly paid. To inspire them to work hard and efficiently, the 
supervisor must know the jobs well himself and. be able to communicate 
this knowledge. 

Once able supervisors have been found, it is important that they 
continue researching new developments in the cleaning industry. They 
should be encouraged to join organizations such as the Institute of 
Environmental Management and the National Executive Housekeepers' 
Association, to visit other facilities where new methods are under 
trial, to read current literature and to attend pertinent APPA 
workshops. These activities will take time from work duties and 
money from the budget, but can pay off in reduced costs and greater 
efficiency. 

How many supervisors does a custodial force need? Although 
administrators must answer this question in relation to the work 
conditions and labor force at their institutions, they may find the 
following guidelines helpful. For very small schools where the 
custodial force numbers less than 10 full-time employees, 1 
supervisor could be sufficient and could probably handle other tasks 
also, such as supervising grounds maintenance crews. For a force 
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Figure 4^4. Inepeation Sheet (sheet 3 of 4) 
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Chapter 4 
CUSTODIAL SERVICES 
Supervision 



of 10 or more, a full -time supervisor is justified, although he 
might also serve as head of the whole custodial department. For 
groups this size and larger, additional supervisory grades would be 
appropriate, perhaps 1 working "head janitor" for every 8 cleaners. 
A custodial department that relies heavily on squad cleaning will 
need to provide more supervision than is necessary with individual 
area assignments, and its percentage of supervisory pi^rsonnel will 
be somewhat higher than those suggested here. With small and large 
staffs, it is essential that the chain of command be kept clear and 
simple: every man should know who assigns and appraises his. work. 



TRAINING 



Since many custodians have received little formal education, 
administrators must place high and constant priority on effective 
training. Complicatinq the problem are the usual high turnover and 
frequent improvements in cleaning technology requiring revisions 
in methods and materials. This means the custodial department must 
devote time and money to orientation; classroom sessions; on-the-job 
training and retraining; preparation and revision of cleaning 
manuals; and careful record keeping. 

Good training starts the minute the employee goes on the 
payroll. It includes an orientation period during which a 
supervisor personally assists the new worker in the followi: ways: 

1. Define his duties clearly so that he knows exactly 
what is expected of him. 

2. Show him where his tools are located. Show him the 
work area, locker room, cafeteria, and time clock. 

3. Introduce him to his immediate supervisor and fellow 
workers. 

4. Explain basic rules and regulations governing 
employment such as those dealing with Safety, 
accidents, smoking, drinking, and absenteeism. 

5. Explain the length and nature of the probationary 
period, if one is in effect. 

6. Encourage him to seek help if he needs it, and tell 
him where to find it. 
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Chapter 4 

CUSTODIAL SERVICES 
Training 



7. Tell him when and where he will receive his pay 
check. 

8. Answer any questions he has. 

It is not the purpose of this kind of orientation to teach all 
required job skills; that will come later. The purpose at this 
point is to create an impression of friendly, well organized and 
efficient operation. Such first impressions can be suprisingly 
effective in encouraging receptive, cooperative attitudes among new 
employees. In many cases, trial and error is unavoidable because 
the new custodian must be out to work immediately. 

Detailed instruction should come in two forms, on-the-job 
training and classroom sessions. Because most cleaning jobs 
require a certain amount of manual dexterity and muscular 
coordination, actual supervised trials provide the most productive 
learning experiences for the novice. On-the-job training naturally 
consists of such supervised trials and errors, and classroom 
instruction should also include these experiences. In most cases 
trial and error starts early, simply because the new custodian 
starts working immediately, and it is imperative that he Le given 
some instruction at the start to prevent the development of bad 
work habits and methods. It is important that more detailed 
instruction be given as soon as possible to help him develop the 
most efficient approaches to his various tasks. 

For training sessions, choose employees who through practice or 
talent have become the best cleaners and ask them to demonstrate 
those operations they have mastered. These sessions can be 
scheduled in the appropriate work areas before small groups of new 
workers. To get the message across, the supervisor should have 
novices attempt the operation on the spot under the scrutiny of 
the expert. As mentioned before, this is the optimum teaching 
method for this kind of information. 

Because of the variety of tasks and materials the custodian 
must master, formal training sessions are also necessary in a 
well -developed training program. These meetings, when well managed, 
serve to instruct custodians in basic topics such as the most 
efficient way to clean a classroom and in esoteric matters such as 
how various cleaning chemicals react with different surfaces. It is 
through these sessions that administrators and supervisors 
disseminate what they have learned about recent improvements in 
cleaning methods and technology. Such sessions can serve, therefore, 
both for instructing new employees and for retraining experienced 
workers. 
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Chapter 4 
CUSTODIAL SERVICES 
Training 



For new employees, custodial administrators will find it wise 
to provide some instruction in as many cleaning techniques and 
procedures as oossible. See Figure 4-5, Suggested Outline for 
Custodial Training Program. Although not exhaustive, the list is 
extensive enough to serve as the basis for setting up a new training 
program. Though few employees will thoroughly master all methods 
and tasks mentioned, each should be familiar with all and expert in 
several. This familiarity improves cooperation amcng custodians, 
since each understands the problems his colleagues have to handle; 
and this limited versatility creates flexibility that is essential 
if a custodial operation is to function successfuTy in the midst 
of unexpected absences. 

Since there is one most efficient way to handle each job and 
many less efficient methods, good training that effectively teaches 
custodians the right way will' cut labor costs. To realize this 
potential saving, instructors must thoroughly cover each step of 
the major jobs mentioned in the Training Program Outline. Figures 
4-6, 4-7 and 4-8 show suggested lesson plans for sessions on cleaning 
classrooms, urinals and liqht fixtures. 

Effective classroom sessions require careful planning. If the 
proaram appears disorganized and undeveloped, or is abandoned after 
one or two meetings, more damage than qood can result. Employees 
will learn one thing only: that the management puts little value on 
their work. To avoid this, organize efficiently. Put one capable 
individual in charqe and give him the authority to delegate 
responsibility for the major phases of training. He should draw up 
the list of topics, arrange for instructors and special materials, 
establish class dates and times according to a regular schedule that 
will be easy to remember (every Wednesday at 9:00 a.m., for instance), 
and publicize the topic of each particular session in advance 
(preferably a month ahead of the date). 

Noc only should the training supervisor ^-elect teachers and 
materials with care, but he should aUo consiuer ^ow to logically 
match his audience and topics for each particulai class. Employees 
thoroughly trained in d specific task should be excused, unless they 
are to participate in demonstrations or learn new methods. Similarly, 
employees •..ho have no need ^or the information covered should also be 
eliminated. In all cases, exclude anyone who has no interest in the 
subject. Boredom is inevitably contagious, even in a well-run class. 
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DETAILED JOB SHEET 
CLEANING SPECIAL EQUIPMENT, FIXTURES AND SURFACES 

RESTROOMS AND LOUNGES 
DAILY CLEANING OF URINALS 



TOOLS AND MATERIALS: Rubber gloves Hand mirror 

Smalt bucket Dry cloth 
fjponge Cleaning agent 

Soi^itizing solution 

SUGGESTED METHOD TO USE IN CLEANING URINALS: 

/. Wearing rubber gloves, wipe outer surface of urinal with sponge 
partially wrung out to prevent di^^pping. 

.">priyikle nleaniny agent on sponge and clean inside of urinal 
making sure all surfaces are clean. 

t?. Flush urinal. 

4. cheok with hand mirror to see if all inside surfaces are clean. 
If not, do the necessary cleaning with the sponge. Flush ag^in. 

Wring out .^^ponge in sanitizing solution. 

t". ■"ontinU''^ ahnve ste^ •? to complete 
battery of urinals. 



^. IH^'Ti' wipe expored piping and valves 
w^*th nponge. Do not use abrasives. 

Polish with dry c^loth the eccposed 
I 'ptng and vjlv^^s to keep chrome 
and/or bra^'^fi fixtures bright and 
'J lean. 



-t'tuTK .ind pttore tools and materials 
: r.n^-^'^rly for next use. 



y\7ur*' •f'-^?. ^fetail'^d tob Sh^^et, Daily Cleaning of Urinals 
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DETAILED JOB SHEET 
CLEANING SPECIAL EQUIPMENT, FIXTURES AND SURFACES 

EQUIPMENT AND FIXTURES 
LIGHT FIXTURES 



TOOLS AND MATERIALS: Step ladder ov Scaffold 

Container* for* holding dismantled fixtures 
2 Pails ^'etal polish 

Chemioal cleaner* Sponge or* Cloth 
Dry aloth Sorew driver 

Dust aloth Pliers 



SUGGESTED METHOD TO USE IN CLEANING LIGHT FIXTURES: 



7. 

9 



3. 

4. 
5. 



6. 

7 



5. 



in. 

12. 
7.?. 

14. 

15. 
7^. 
17. 

13. 



Put 2 gallons of warm water in each pail. 
Add to one pail, 1/3 pint neutral chemical cleaner foi^ the 
cleaning solution; the other pail of plain warm water is for 
rinse . 

With tools and materials go to area of light fixtures to be 
cleaned. 

Turn off electricity at MAIN SWITCH. 
Set up ladder or scaffold with container 
fastened to platform near one side of 
first fixture in firpt row. 
Climb ladder or scaffold with caution. 
Loosen set screws holding shade or egg 
crating; use screw driver or pliers if 
too tight. 

Remove shade or egg crating and lamp 
and place in container on platform. 
Duct fixture with treated dust cloth. 
Polish fixture; if discolored, use 

metal polish. '"""'^•^ 
Carry shade or egg cvating and lamp down ladder carefully. 
Rinse shade or egg crating and lamp by dipping in rinse huck^^t. 
Dry shade or egg crating with dry cloth. 

Using precaution, climb ladder with shade and lamp and carefully 
place in container. 

Replace lamp. Replace shade or egg crating to original position. 
Tighten set screws snugly. 

Climb dohm ladder and move to next fixture working progrenniv^^hj 

r-yyid nf r^^'\ Ctrirt 'second row from end ^.u^t cnmolet^d. 
'hangn -."later as it becomes soiled, 
^'loan and store equipment properly for next use. 




1^ 



Fipure 4-7. Detailed '^ob Sheet, Sleaydng of Light Fixturen 
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DETAILED JOB SHEET 
CLEANING PROCEDURES FOR BUILDING AREAS 

SPECIFIC AREAS 
CLASSROOMS 



TOOLS AND MATERIALS: 'I'peated duat cloth. Treated hand duster y 

cloth untreated, Plaatia whisk broom, 
Traoh receptacle , Dust mop. Counter brush 

!. '•■/''.•".", IIA-JI) DUnT ac^aording to proper method and following this 

I) hi^'jinw'yig on aide at entrance, dust horizontal surfaces and 
all furnitur^i across every aisle and work toward the window 
uvi 1 1 . 

V.) I'uf^t window sills, secure windows and adjust shades or drapes. 

3) !>unt horir.ontal surfaces along window wall. 

4) I'uPt horizontal surfaces along entrance side. 
.'J Dust inside fj.ce of door. 

'.Hoayi chalk troughs into waste basket; empty pencil sharpeners, 

anh trays into waste basket, 
7) Empty waste basket intv irash receptacle. 
^) '-'t-'turn wactr. t)asKet to position, 

.).! v.>v for and store tools and materials for next use. 

:). :'!■:' '.VP, DU:"'? mop floor according to proper method and following 
fhiit futtrrn: 

V r-tartin'j at entrance, sweep forward across front of room to 
ixindow wall. 

:]) '.v-?',.' first row of furniture away from window wall side. 

doijyi window wall side leaving debris at rear of room. 
■/' r;j,:>,'v sr-'ce cleared of furniture toward front of room^. 
/■•/' l-'rtuy-'y .ach piece of furniture to its original position and. 

aisle space as each is moved back in position while 
w.^rkin j toward r^ar> nf room, 
r') '''r'r.'at r>tcpp for succef>ding roo'S until room is complete, 
.il'yzys I'lavinn d'^bris at rear of room, 
.-v.-er r>mall piles of debris fro^^. rear of room to door. 
' / '.fK- ur -rnd deposit debris in receptacle using dust pan and 

.'/' '\^v ind Steve Luols and materials until next use. 



:yu.' .*^. ' t.'? . •*.■,•'.•: rheet, r^leaning of Class-rooms 
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HOW TO BRUSH SWEEP A STAIRWAY 



Your stairways, like your hallways, are inspected by everyone who comes 

into your building. As a visitor to the university walks up the stairs, 

he can't help but look at the treads and corners. If they look clean, 

he will know that we take pride in our work here. 

The tools you usually use in cleaning a stairway are; 

18^' floor brush Counter brush Putty knife 

Dust pan Wax type sweeping Treated dustcloth 

compound 

Take your tools with you to the stairs you are going to clean. Park the 
waste container off to one side at the foot of the stairs, out of the 
way of traffic. 

Carry yours floor brush and sweeping 
compound up the steps. As you go 
up, sprinkle a little compound near 
the left end of each step, as shown 
in the drawing. 

Don't throw compound in corners. 
YouMl have a hard time getting it 
out . 

Then sweep the stairs using the 
following mf^t'hod. Throe directions 
are for right-handed caretakers. If 
you're a southpaw, use the left side 
when It says right and the right 
side when It says left. 



Now stand below the top step. Your 
brush handle points to your right 
and the brush head reaches into the 
left end of the step. 



NOTfe ; On open stairs, always sweep 
towards the wall, away from the 
stairwell, so the dirt and compound 
don't fall over the edge. Do this 
regardless of whether you are 
left-handed or right-handed. 
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Pull the dirt out of the end of the 
step with your brush. 

Pull the brush along the whole step 
from left to right. 

On round-cornered steps, pull the 
dirt out of the right end of the 
step by turniriy the brush at the 
corner. This lands the dirt on 
the steps below. 

On square-cornered steps, pull the 
dirt out of the left end of the step 
by pulling the brush toward you at 
right angles to the riser. Then 
sweep from left to right, making a 
curving stroke around the right end 
corner . 

Give your brush a shake and set the 
end of it in the right end corner 
of the step with the head flush 
against the riser. Pull out the 
dirt onto the step below. 



Back down the stairs and do 
same thing with each step. 



the 



On stairs with steel-ribbed threads, 
you must use a counter brush to get 
dust out of the cracks. Sweep the 
same way you do with a floor brush. 




CAUTION: 



BE CAREFUL AS YOU WALK DOWN BACKWARDS. MAKE SURE YOU'RE ON 
THE NEXT TO THE LAST STAIR BEFORE YOU TAKE THAT FINAL STEP 
TO THE LANDING! 



When the last step Is swept, 
pull the dirt into a pile and 
pick it up with your dust pan 
and floor or counter brush. 
Dump it in the waste container- 

Take your treated dustcloth out 
of your pocket. Walk back up 
the stairs, caref 1 y wiping 
under the handrail and the 
ballusters or latticev;ork below 
the handrail. Then, as you come 
down, wipe the top of the hand 
handra 1 1 . 
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Chapter 4 

CUSTODIAL SERVICES 
Training 



Outstanding contributions to Improved custodial services have 
been made by members of physical plant organizations at many 
Institutions. Training films, publications and improved methods 
are cooperatively shared with other Interested schools. The 
following men have expressed a willingness to share their materials 
upon written Inquiry: 



Hy Adler University of New Mexico 

Max Cavanagh University of Indiana, 

Regional Campus Administration 

Jack Harroun University of Illinois 

Joe Leverone University of Minnesota 

Ralph Spearly Pennsylvania State University 

Howard Walters Ohio State University 



The key to good classes Is good instruction. And the key to 
good' instruction Is enthusiasm— the kind that is contagious enough 
to counter boredom and inspire interest and enthusiasm among the 
student custodians. Like the effective supervisor, the capable 
teacher must not only know his material well, but he must also 
communicate it vividly. To do so, he should use visual aids 
whenever possible, since people learn more quickly and retain the 
information longer when they can see it Illustrated or demonstrated. 
Another way Lu inaintain interest is to Involve class members as 
participants in practical demonstrations; such an approach speeds 
development of practical skills and breaks the monotony that can 
result from one person talking continuously. Other ways to reduce 
monotony are to keep the atmosphere light, informal and humorous, 
and to keep classes short. Forty-five minutes Is the recommended 
maximum. An extensive index of audio -visual aids is included at 
the end of this chapter, identified as APPENDIX 4-A. 

To supplement such training, administrators should prepare or 
purchase job description manuals. While a text can never replace 
on-the-job and classroom instruction, it can serve other Important 
needs. It is a readily available reference for the worker who 
cannot remember all the details of more complicated or less frequent 
jobs. A good manual will present for each task a numbered "Sequence 
of Operations" which explains in order each step to be followed. 
Figure 4-9, for example, is a debuflption of how to brush sweep a 
stairway. Regular employees will not carry such manuals on their 
routine rounds, but new workers may need to, and supervisors can use 
such a complete inventory of operations to instruct new workers and 
to advise experienced ones. 
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All the guidelines given above apply to retraining classes, as 
do the following. Administrators should keep records of the 
instruction every member of the custodial staff receives. In 
aadition, they should award certificates every time an employee 
satisfactorily completes another training course. Perhaps insignia 
could be designed for his uniform to signify the expertise he has 
acquired. Such touches stress the importance of training to 
employees and can even motivate them to perform at higher levels. 

The importance of motivation has been stressed for several 
reasons: the high percentage of the cleaning budget that goes to 
labor costs; the low esteem value of cleaning work; the low 
education level of most cleaners; the high turnover that plagues 
most custodial staffs. Because of these problems, motivating 
employees becomes as important as training and supervising him. How 
to motivate people is a constant study for behavioral scientists, 
teachers, advertising executives, management specialists, wives and 
parents; and this treatise proposes no final solution to the puzzle. 
It does offer the thought that if all jobs honestly done were 
considered equally honorable, there would be less of a problem 
motivating custodians. It also offers the following practical 
suggestions for custodial administrators faced with this problem. 

1. Put the custodian in uniform . This fosters a sense 
of group identity, a feeling that he functions as a 
member of a wel 1 -organized , efficient work force. 
Even if the employee has to buy and clean his own 
uniforms, insist that they always be neat and clean; 
a sloppy outfit only destroys the irrage it was 
intended to create. If the school is able to buy 
all or part of the uniform, the employee will 
consider it a money-saving, fringe benefit. 

2. Encourage employee participation in management 
decisions . Ask advice of the cleaners when 
researching new equipment and materials or when 
choosing new uniforms. This provides valuable 
practical input and lets the employee know that his 
Superiors consider his work, skills and advice 
important. 

3. Recognize and reward talent and effort . Recognition 
can come in the form of certificates for courses 
completed, hash marks for years of service, badges 
or placques for merit awards earned. The best 
reward is increased pay, but vhere that is impossible 
these marks of recognition serve to reinforce the 
desire to achieve. 
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EQUIPMENT 



Adequate equipment is essential to morale, efficiency and^ 
economy. If the custodian has to work with shoddy tools, he will 
infer that his job is not important. If he has to work with tools 
of the wrong size and type, he will take too long and achieve only 
substandard results. And if he must by hand do time-consuming work 
more quickly completed with power tools, he will cost the school 
money that could" be spent elsewhere. The fault in all these cases 
is not the custodian's, but the administrator's. Unfortunately, 
the fact that labor costs usually take more than 90% of most 
custodial budgets, indicates that too many administrators have been 
lax about researching, justifying and purchasing proper equipment. 

At small schools, the equipment problem can be especially acute. 
The cleaning list at such institutions usually consists of a variety 
of jobs, no one of vhich covers a large area. Reluctant to burden 
their meager budgets with substantial expenditures for equipment, 
many administrators fail to investigate fully, automated cleaning 
systems developed by the cleaning industry. Instead, they struggle 
along with the manual system they inherited, when a few purchases 
might considerably lighten the heavy cost load for labor. 

With changes in cleaning technology developing so rapidly, every 
physical Dlant department should assign one man to review current 
publications and to investigate new developments that migiil prove 
economical in the long run. For asssitance, this equipment supervisor 
or purchasing agent can turn to the National Association of 
Educational Buyers, 11 Cantiaque Rock Road, Westbury, New York 11590. 
He can also turn to the company representatives that let them develop 
justifications for new purchases. 

For his own calculations, he might try the formula developed 
by the National Association of Bank Auditors and Controllers. They 
estimate that every daily savings of ten minutes labor by a $5,000 
a year employee justifies $1,000 expenditure for equipment. 

In appraising expensive equipment, administrators at small 
schools should pay special attention to the machine's versatility. 
Some floor cleaning pieces, for example, can clean, scrub, buff and 
even vacuum. Every additional job that a tool can handle bolsters 
the economic justification for purchasing it. Some of the greatest 
economies can come in the area of floor maintenance, a job that 
consumes 30 to 40 of the custodial budget. 
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Other factors to watch are size and standardization. Before 
settling on a particular brush, brooin or machine, work through the 
mathematics for each size available. A 19-Inch disk floor machine, 
for -instance, may cost 15?( more, but it will cover 25% more area. 
The size of the equipment must also be correlated with characteristics 
of the area. A 48-Inch broom will obviously cover twice as much space 
as a 24-Inch broom, but It may prove too cumbersome for cramped 
hallways and stairs. Standardization Is Important because It 
simplifies repair and replacement of key parts. It also reduces 
stockroom costs and confusion, since parts for only one type of each 
machine need be stored. According to one expert, standardization Is 
valuable enough to justify giving those companies featuring It a 
5% to 10% advantage in a competitive bidding situation. 

In a limited survey of small schools the following basic list of 
custodial equipment was recommended. Purchases would follow the 
priority listing shown: 

1 . Floor machines, 18" 

2. Vacuum cleaner, domestic type 

3. Vacuum cleaner, industrial type with attachments 

4. Floor machine, large, capable of scrubbing large areas 
(gymnasiums) 

5. Wall washing machine 

6. Carpet pile-lifter machine 



LABOR-SAVING DESIGNS 
A N .0 PRACTICES 



Another way to control the high cost of custodial labor is to insure 
that all new buildings feature "built-in cleanabil ity. " Unfortunately, 
sanitation requirements rank rather low on the priority lists of most 
architects and engineers. One expert, Edwin Feldman of Service 
Engineering Associates, estimates that "No more than 1 per cent of the 
architects in this country have any conception of how the cleaning is 
done in the building they design." Most apparently assume that 
cleaning methods and technology have simply stagnated since they left 
school twenty years ago. The last two decades, however, have seen 
labor costs more than double, and custodial experts have responded 
with numerous innovations in methods, equipment, and bu11d|na design 
and materials. To reap the savings inherent in these innovations, the 
custodial administrator must assert himself vigorously during the 
design stage. 
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His first steD should be to provide the architect with a 
checklist of essential facilities and economical design features. 
The second step is to insist on plan review at every important phase 
of the design process. In compiling his checklist he might consider 
the following items. 



FLOORS 

Avoid floors requiring hand main::enance or care by other 
than average custodians. 

Along corridors, avoid rect'- .es and projections. 

Insist that concrete subfloors be machine trowelled and 
properly cured with all depressions and high points 
corrected before the application of resilient tile. Such 
irregularities wear more quickly and increase maintenance 
costs . 

Install floor drains in all washrooms. 

Avoid floors that meet at different levels. Flush joints 
are preferred; if a difference in elevations is unavoidable, 
then choose ramps with nonskid surface instead of steps. 

For wall bases use scrub-free material, cove design and 
rounded joints. 



WALLS 



Use glazed materials on walls of abuse-prone hallways, 
stairways, washrooms, kitchens and custodial closets. 

Require paints that are durable, washable, light 
reflective and light in color. Where decorative effects 
are needed, try plastic wall coverings with the proper 
flame-spread ratings. 

In general, select materials that can be dusted as well 
as wet-cleaned. 
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CEILINGS 



Gypsum base acoustical tile is better than softer materials. 
Hard plastered ceilings covered by high quality enamel are 
best for food service and washroom areas. Health departments 
usually prohibit acoustical treatments for these ceilings. 



OPENINGS 



Walkways leading to doors should be of hard material and 
properly drained to prevent tracking. 

Use matting or walk-off rugs at entrances to trap soil. 

Choose flush rather than panelled doors to prevent collection 
of dust. 

Remember that translucent or tinted glass is easier to 
maintain than transparent glass. 

Caulking should be smooth and continuous. 

To eliminate painting, select aluminum window framing 
instead of wood or steel. 

In multistory structures, corsider permanent device for 
window washing. At the very least, provide lugs for 
window washers' safety belts. 

For minimum maintenance, use marble or slate window sills. 



FURNISHINGS AND EQUIPMENT 



Dispersers and cabinets should be large enough to provide at 
least a full day's requirements; doublp dispen<:crs for 
holding a reserve supply are most effective and reduce waste. 

To permit rapid cleaning and prevent damage to equipment, 
hang fixtures such as urinals, ash trays, and water fountains 
on the wall . 
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CUSTODIAN SERVICES are inherent to the operations of buildings, and proper service areas must be con- 
sidered WITH ALL OTHER AREAS DURING THE PROGRAMMING AND PLANNING STAGES of each build- 
ing. 

Universally accepted standards have yet to be set for custodian closets and storerooms. However, certain 
criteria for size, shape, location, and special appurtenances have been developed which are compatible with 
present cleaning procedures and today's cleaning equipment. 

1. CUSTODIAN CLOSETS 

2. CUSTODIAN STORAGE AREAS 

3. TRASH DISPOSAL SYSTEMS 



Comprehensive custodian 
operations encompass 
three major areas; 



I • CUSTODIAN CLOSETS should be planned to ^unction primaniy as the WORK ROOMS of 
the men and women responsible for cleaning the interior surfaces of the building. We, at the University of 
New Mexico, have developed the following criteria for our custodian closets: 



CUSTODIAN CLOSETS SHOULD HAVE: 
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RECESSED LIGHT FIXTURES (to 
allow for clearance of long 
broom and mop handlesi provid- 
ing 75 F.C. of lighf. 

ADEQUATE VENTILATION 
FACILITIES. 

SLOT FOR A LADDER. 

PEGS for sforage of rotary 
brushes. 

HANGERS for wet mops over the 
sink. 

HANGERS and WALL SPACE for 
dust mops and brooms. 

HARD SURFACE WALLS^imper- 
vious to water. 

SHELVES in closet to accom- 
modate supplies in case lots, and 
to allow for storage of liquids in 
original 5- or 6-gallon contain- 
ers. 

A 36" DOOR that swings OUT, 
not into the room. 

HOT and COLD WATER OUI- 
LETS not less than 24" above a 
FLOOR TYPE BASIN. Basin curb 
should be 6" minimum above 
the floor. 

A grounded duplex OUTLET in 
"open" wall, not behind shelves. 
FLOOR SPACE for large ma- 
chines. 



LOCATION OF CUSTODIAN CLOSETS 

IS VERY IMPORTANT! 

• Custodian closets should be centrally located. 

• There should be no area in a building more than 150 feet in walking distance from a "wet" closet. 

• in a school buildinc} each custodian closet should not servo in excess of 15,000 square feet. 

• Woli-plannod buildings should have custodian closets on every floor. 

• Good locations tor secondary custodian closets are: close to elevators .... close to main pedestrian areas .... 
botv/L-on t//o restrooms. 

• CRITERIA FOR VERIICAL TRANSPORTION 

1. There should be an elevator in every multi-storied 
building. 

2. The elevator should land on every floor including 
the basement. 

3. This elevator should be available to custodian and 
maintenance personnel. 




A PROPER WORK ROOM IS INDISPENSABLE TO THE MORALE 
AND EFFICIENCY OF THE CUSTODIAN. 



WE CONSIDER IT POOR PLANNING TO LOCATE A CUSTODIAN CLOSET: 





AT THE DEAD END OF A COR- 
RIDOR. A situation such as this re- 
sults in many unnecessary steps for 
the custodian. 

ON A STAIR LANDING. A stair 
landing closet would cause the cus- 
todian to always carry utensils and 
equipment up and down stairs. 

INSIDE ANOTHER ROOM (unless 
that closet serves only that rooml 

UNDER STAIRWAYS. Low ceilings 
and narrov.' dimensions are hard to 
ventilate. 

IN NARROW SPACES. The custo- 
dian must move his equipment into 
the hall to utilize a nanow room. 



LEAST EFFICIENT 



MOST EFFICIENT 



TELEPHONE SWITCHING GEAR. 



ELEVATOR CONTROLS. ELECTRIC PANELS, 
OR OTHER SERVICE FUNCTIONS ARE 
NOT COMPATIBLE WITH CUSTODIAN 
OPERATIONS, AND SHOULD NOT BE 
LOCATED INSIDE CUSTODIAN CLOSETS. 
. . . OPENINGS TO PIPE CHASES OR 
MECHANICAL EQUIPMENT AREAS 
SHOULD NOT BE LOCATED INSIDE 
CUSTODIAN CLOSETS. 
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Use soap dispensers with metal or plastic containers that 
may be refilled without spilling. 

Metal, plastic and composition materials are more easily 
cleaned than wood furniture. 

Lockers should be placed on concrete or ceramic base so 
soil cannot be trapped underneath, and their tops should 
be slanted for easy cleaning. 

Place waste receptacles immediately adjacent to areas where 
waste is created, using liners and covers for odorous or 
edible material . 



CUSTODIAL FACILITIES 



Provide adequate sources of both hot and cold water throughout 
the building as wnll as sufficient electrical outlets in halls 
and stairways for custodial use. 

Be sure custodial closets and lockers are adequate in number 
and size and are properly located. Devise a standard layout 
to provide storage for all reserve supplies and to facilitate 
laundering, treating and hanging tools such as dust cloths, 
dust mops, and wet mops. Figure 4-10 enumerates and illustrates 
criteria for custodian closets as recommended by the University 
of New Mexico Physical Plant Department. 



CONTRACT CLEANING 



One way to eliminate most of the administrative headaches discussed 
so far in this chap, ^r is to hire a private contractor to handle all 
or part of the custodial load. Most custodial administrators consider 
this option at some point--often when faced with a major expansion or 
revamping of their operations. Private firms are often able to 
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provide better service than an in-house operation and to do so at a 
lower cost. Through extensive time-and-motion studies, specialized 
companies are able to engineer carefully planned housekeeping 
programs that eliminate much of the waste that can develop in an 
in-house cleaning operation. Before deciding whether to employ a 
contractor, the administrator should analyze his existing operations 
and evaluate the following advantages and disadvantages. 

The primary advantage is the one mentioned above: A contractor 
will take over administrative tasks such as staffing, scheduling, 
supervision, and training. A good firm can manage these tasks more 
efficiently than can a small school with a cleaning staff of less 
than 10 employees. Such a service can also prove economical for 
larger schools with widely scattered buildings and for those unable 
to find enough employees. 

The primary disadvantage, at least under certain conditions, can 
be a deterioration in cleaning quality. The inescapable fact about 
contract cleaning is that making a profit is the primary goal of all 
commercial firms. Maintaining the best environment for education 
will always be secondary to this end. In order to maximize profits, 
such firms face a constant temptation to cut services as much as 
possible. (And many of them succumb.) 

Additional disadvantages include less flexibility, delay ^ in 
service for unusual or emergency jobs, charges for "extras," less 
control over the type of individuals hired for the work, and 
additional security problems. 

In general, large universities are less likely to benefit from 
contract services than small colleges, but even they may find it 
profitable to supplement their on-going, in-house service with some 
contract work. Many schools contract out dangerous jobs like washing 
upper story windows as well as the more specialized tasks like 
cleaning radiation areas. This kind of arrangement allows the school 
to bring highly trained personnel to the campus for difficult 
projects and simultaneously retain an institutional staff for regular 
and emergency cleaning. 
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CONTRACT SPECIFICATIONS 



Hiring a contractor entails taking certain precautions. The 
most important is preparing a set of detailed specifications 
covering all facets of the job, including how, when, and by whom 
the work is to be done. To prepare these specifications, the 
administrator should first compile a complete inventory of areas 
to be cleaned and specify standards to be achieved in each. Such 
a survey can also provide him with a realistic price estimate to 
use in evaluating all bids submitted. APPENDIX 4-B is a sample 
specification for competitively bidding contract cleaning. 

He should also evaluate the contractor's integrity and 
competence as carefully as his price. Check his references, 
financial status, previous work, training programs, personnel, 
office and working methods. Double-check any bid that is 
dramatically lower than all others. If the low bid cannot be 
traced to some economy in methods, think twice before making the 
award. If the contractor will be forced to cut services in order 
to make any money off the job, then it would be wiser to hire 
someone with a reputation for responsible performance. After the 
contract award, some member of the physical plant staff should be 
assigned the task of continually inspecting the contractor's wo^k 
to insure that he is complying with all provisions of the contract. 



CONSULTANTS 



Administrators interested in revising their in-house cleaning staff 
or of switching to contract cleaning should consider hiring house- 
keeping consultants. Experts car. help because they may know more 
about binning methods, materials and technology than an 
institutional administrator. Increasing specialization and the 
rapid rate of technological innovation make it almost impossible for 
even t'ne hardest working administrators to find enough time away from 
the daily tasks of managing an on-going operation to research ^ 
completely current developments in the field. The able administrator 
will recognize his own limitations and bring in the experts when he 
is not satisfied with his operations. 
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A few guidelines should be followed for hiring consultants. The 
college should find a disinterested expert, a person who has no 
connection with commercial contractors or manufacturers of cleaning 
equipment or materials. He should be a recognized authority with 
broad experience in college and university cleaning, and should be 
willing to calculate his fees on the basis of actual engineering 
time involved rather than on what he thinks the traffic will bear. 
In short, he should be a professional. 

Having found such a man, the client should ask him to examine 
all principal levels: management, supervision and labor. He should 
provide creative analysis accompanied by proposals for eliminating 
shortcomings he might discover. 



A final sad fact about custodial work: It is largely a thankless 
enterprise. Most students, faculty and staff notice only the poor and 
the outstanding work. The former they complain about, the latter they 
take for granted. Which is unfortunate, since a clean school is never 
a simple accomplishment. As we have seen cleanliness always costs 
more than money; it requires intelligent management, constant research 
and lots of hard work. A well organized program will produce clean 
buildings and reduced costs. The former means an environment more 
appropriate to the process of education, and the latter means more 
money to spenJ on it. These remain goals worth striving for, even 
though their realization brings only silence for praise. 
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pp, 168-190 






Inslllule of SAnllatlon Management 



1710 DREW STREE] 




CLEARWATER. FLORIDA 33SIS 



(813) 446-1674 



INDEX TO VISUAL AIDS FOR ENVIRONMENTAL SANITATION 
AND MAINTENANCE MANA(21MENT EDUCATION AND TRAINING 

Copyright 1970 



Continuing education and training is the hallmark of a professional. Our 
society realizes that Environmental Sanitation & Maintenance Management is 
a professional activity, and certainly members of the Institute of Sanitation 
Management have earned that distinction. 

In recognition of this fact and as a service to its members, ISM presents 
this listing of some 300 films and audio-visual aids for Environmental Sanita- 
tion and Maintenance Management Education and Training. This is the most 
concise and thoroughly researched listing ever made available to the Environ- 
mental Sanitation and Maintenance Manager. We urge you to take advantage of 
it in planning and implementing your training program. 

Besides those sources list 2d, there is a wealth of information to be found 
in local and state colleges and universities. Contact the institution nearest 
you for more information. 

Some visual aids in this index are available on a rental or sales basis 
only. For specific cost information, contact the source directly. 

We sincerely trust that this index will serve as a basic reqiiirement in 
meeting the challenges of an ever-ejq^anding profession; ind that it will lead 
to "a better environment through a better-informed environmental manager.'** To 
this end, we dedicate our efforts. 



Permission for use of this material granted by 
Harold C. Rowe, Executive Director 



(Editor's Note:) 

This is the third edition of the INDEX TO VISUAL AIDS FOR 
ENVIRONMENTAL SANITATION AND MAINTENANCE MANAGEMENT EDUCATION 
AND TRAINING. It contains a selected, comprehensive listing 
of 337 audio-visual aids covering 47 subjects having special 
application to Environmental Sanitation Education and Training. 

While a listing does not constitute endorsement of any particular 
film, the Institute is confident that this INDEX will prove 
especially valuable as a training aid in your search for more 
efficient operations and better employee relations. 

Orders for films, whether on a free loan, rental or sales 
basis, should be made direct with the source indicated with 
each film. The Institute is not a source of films. 



TABLE OF CONTENTS 



How to Use this INDEX 170 

General Notes on Film Usage 170 

Index to Films by Subject 171-172 

Film Listings 173-187 

Source Index to Films 188-190 
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HOW TU USE THIS INDEX 
Films are grouped by Subject Matter. (See pp. 171-172) 
Films are also Indexed alphabetically by Title. 

Sources of films are identified in each film listing (see pp. 188- 
190 ) by alphabetical code. The source index of distributors 
is contained on pages 

Symbols used in film listings to indicate size and type of 
film are: 

MP - Motion Picture 

FS - Film Strip 

TR - Overhead Transparency 

TFR - Television Film Recording 

VTR - Video Tape Recording (closed circuit television) 

16mm - 16 millimeter film 

35mm - 35 millimeter filmstrip or slides 

A SAMPLE LISTING AND SYMBOL INTERPRETATION IS AS FOLLOWS: 

THE WINNING COMBINATION 

MP, 16mm, Sound, Color, 10 Mins. 

Tackles the difficult supervisory job of motivating subor- 
dinates to cooperate with the company's efforts to reduce 
waste and control costs. (BNA) 

LINE 1 : Title of film (and Film Number if available) 
LINE 2 : Type and size of film, sound or silent, black & white 

or color, and running time in minutes. 
LINE 3 : Description of film contents and film source (in paren.) 

5. Films are classified under the heading in which it is felt 
they have the greatest bearing. 



1. 
2. 
3. 

4. 




GENERAL NOTES ON FILM USAGE 

1. Rental and purchase prices of films fluctuate and, therefore, 
are not included, 

2. Fi..ms for loan or rental should be requested well in advance of 
the scheduled showing. When ordering, include alternate showing 
dates as well as the Film Number (if applicable). 

3. Check your projection equipment before ordering films. Be sure 
you have the right equipment l">r the right film (i.e. films trips 

cannot be shown on motion picture equipment). Improper equipment 
or {)lanning will damage and delay your program and purpos**. 



INDEX TO FILMS BY SUBJECT 



Bacteriology 173 

Collective Bargaining 
see Training-General 

Communications 173 

see also Human Relations, Training 

Community Relations 174 

Computers 

see Data Processing 

Creativity 

see Training-General 

Data Processing 174 

Detergents 174 



Discipline 

see Personnel Management 

Executive Development 

see Training-Management 

Floor Maintenance 

see Maintenance -Floors 

Food Sanitation 

Of General Interest . . . 



Handicapped Personnel 175 

Health 175 

Housekeeping 

General 187 

Hospital 176 

Hotel 177 

Human Relations 177 

see also Communications, Personnel Management, Training 

Institute of Sanitation Management 177 

Job Analysis 1*'7 

Management Development 
see Training-Management 
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Man and His Environment 

General ' 

Air Pollution ^'J*^ 

Water Pollution ^"^ 

Maintenance 

General 

Floors ^'^'^ 

Facilities 179 

see also Sanitation 

Material Handling 
see Safety 

Performance Rating 

see Training-General 

Personnel Management * ... 180 

see- also Human Relations, Communications, Training 

Pest Control 181 

Plant Layout and Construction 182 

Rest Room *^anltation 

S t- Sanitation-Facilities 

Public Relations 

see Community Relations 

Safety 

General .18^ 

Fire 

First Aid 183 

Material Handling 185 

Safety Programs 183 

Sanitation 

General 184 

Facilities 184 

Suggestion Systems 1^54 

Training 

General l^'^ 

Induction and Orientation 185 

Management 185 

Supervisory Irg 

Waste Disposal 

see Plant Layout and Construction 
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BACTERIOLOGY 



AiK SAMPLING FOR MICROBIOLOGICAL PAOTICULATES (M-926) 
MP# 16li«n# Sounds Color, 11 Mins* 
Shows th« proper techniques and procedures for 
saiRpling air^borne bacteria in hospitals* (NMAC) 



AN OUTBREAK OF SALMONELLA INFECTION (M-148a) 
MPff 16nin, Sounds Coleri 14 Mins. 
A study case of a simulated typical outbreak of 
food*borne illness caused by Salmonella* (NMAC) 

AN OUTBREAK OF STAPHYLOCOCCUS INTOXICATION (M*148b) 
MP I ISirani Sound, Color, 12 Mins* 
A study case of a typical outbreak of food-borne 
illness caused by Staphylococcus organisms* (NMAC) 



BACTERIA - FRIEND OR FOE 

MP I 16inm, Sound, Color, 11 Minfi* 
Historical background of Bncteriolngy; character- 
istics aitd methods of control. (EBEC) 



BASIC BIOLOGY OF jlACTERIA (5-174) 
FS# 3Smm, Sound, Color. 

An Introduction to bacteriology; characteristics 
of bacteria; explanation for non-professional 

audj.«9nce8. (SMAC) 



EPIDEMIOLOGY OF SALMONELLOSIS IN MAN AND 

ANIMALS (M-5S8) 

MP, 15fnm, sound. Color, 15 Mins* 

Shows the complex traA<t!r,i&&ion pattern? of 

salmonellosis; suggests means of control* (NMAC) 



EPIDKMIOLOGY OF STAPHYLOCOCCAL INFECTIONS (H-355) 
Mc', 16mmr Sourd, Color, 13 Min<). 
Traces the f'pideniiclogxcal i>attem of staph 
infection within the hospital. <NMAC) 



METHODS FOR THE ISULAT:ON OF SALMONELLA FROM HUMAN 

FOODS AND ANIMAL FEEDS (M-553) 

MP, 16mm, Sound, Color, 12 Mins. 
Demonstrates technipues for the isolation and 
screening of salmomiUa from foodstuffs* (NMAC) 



MICROORGANISMS THAT CALSE DISEASE 
MP, 16mm, Sound, CoJor, 11 Mins. 
A comprehensive preyentaticn of five Kinds of 
pathogenic microorganisms . (CIF; 



PREVENTION AND CONTROL OF S a A> H\ LOCOCCA*. 

INFECTIONS {M-356) 

MP, 16inTt, Sound, B&K, 14 Mins. 
Analysis of staphylococcal inflictions in 
hospitals; emphasizes techTlqu«*3 and improved 
housekeeping procedures tu follow. (NMAC) 



YOU AND BACTERIA 

FS, 35mmr soxuid. Color, 7^1 Mips. 

Types of bacteria, how they are spread and means 

of control. (VI.I) 



COWUNICATIONS 



AVOIDING COMMUNICATION BREAKDOWN 
MP« 16mm. Sound, Color, 24 Mins. 
Calls attention to warning signals of dn/ef^'^i/fe 
coimnunication. (SNA) 



CHANGING ATTITUDES THROUGH COMMUNICATION 
MPf 16mm, Sound, Color # 24 Mins* 
Understanding ehanae will help create accep- 
tance of new policies. (BNA) 



COMMUNICATION FEEDBACK 

MP, 16nnt, Sound, Color, 24 Mins. 
Shews that effective cotimunication is impossible 
if feedbacic is imored, distorted, avoided or 
simply not perceived. (BNA) 



THE EXTRA STEP 

MP, 16mm, Sound, Color, 33 Mins* 

Emphasizes good business principles in telephone 

usaye* (At&t) 



HOW TO IMPROVE MANAGEMENT COMMUNICATIONS 
!♦ Motivation by Communication 

MP, ISmn, sound, B«W, 26 Mins* 

Explores communications as an Integra- part of 

the motivating process* (AMA) 



HOW TO IMPROVE MANAGEMENT COMMUNICATIONS 

II » Communications Downward 

MP, 16mm, Sound, B&W, 20 Mins* 
Develops an understanding of the importance of 
downward comniunicationSf particularly in increas- 
ing employee confidence and awareness. (AMA) 



HOW TO IMPROVE MANAGEMENT COMMUNICATIONS 

III. Coimnunications T^ard 

MP, 16!mn, Sound, B&W, 26 Mins. 
Identifies and analyzes cotmnon bloc)cs to upward 
communications; helps apply a new approach in 
conveying information to top management. (AMA) 



HOW TO IMPROVE MANAGEMENT COMMUNICATIONS 
V. On Listening 

MP, 16mm, Sound, B(W, 11 Mins. 

Designed to challenge your listening ability with 
an actual test* (AMA) 



HOW TO IMPROVE MANAGEMENT COMMUNICATIONS 
VII. How to Think and Speak on your feet 

MP, 16mm, Sound, B(W, 28 Mins. 

Deals with the dynamics of communication with 

others. (AMA) 



IF AN B.LEPHANT ANSWERS 

MP, 16mm, Sound, Color, 26 Mins. 

Pejuonstrates the hazards that many businesses can 

face due to inept or careless telephone usage. (AT4T) 



A MESSAGE TO NO ONE (MIS-748) 

MP, 16mm, sound. Color, 24 Mins. 
An adult philosophical study of "listening" and 
not listening habits? failure to hear through 
inattention, boredom and discourtesy. (NMAC) 



PERSON TO PERSON COMMUNICATION 

MP, 16mm, sound. Color, 14 Mins. 
Analyzes the major barriers in face-to-face com- 
munication; specific practical methods for 
overnoming them. (R1*I) 



PRODUCTION 51i8 (MtS-746) 

MP, 16mm, Sound, Color, 30 Mins. 

Th«5 rtory of one man's attempts to clearly comcsun- 
icato his ideas to others. (NMAC) 
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COMMUNITY RELATIONS 



COMPANY MANNERS 

MP, 16mm, Sound, Color, 30 Mina. 
Points out that cooperation of employees in every 
phase of operation is essential in maintaining 
good relations between the company and its 
publics. (AAR) 



DATA PROCESSING 



GLOSSARY 

MP, 16mm, Sound, Color, 10 Mins* 

A computer glossary or coming to terms with the 

data processing machine. (MTPS) 



DETERGENTS 



HOW WE CAN CLEAN UP DERMATITIS 

FS, 35mm, Sound, Color, 12 Mins. 

Skin care safety provisions for fighting this 

occupational disease. (SDA) 



THE PURSUIT OF CLEANLINESS 

MP, 16mm, Sound, Color, 14^ Mins. 
Evolution and importance of cleanliness, how 
soap and detergents work, their contributions 
to environmental health. (SDA) 



FOOD SANITATION 



BASIC SANITATION 

Slides, Sound, Color, AS Mins. 
Discusses the and prevention of spoilage and 
foreign materials in commercially prepared 
foods. (GPC) 



CAN HANDLING 

Slides, Sound, Color, 15 Mins. 
Information relative to the causes and 
correction of leaker spoilage due to can 
handling equipment and procedures. (NCA) 



DINING ROOM SANITATION 

MP, 16mm, Sound, Color, 8 Mins. 
Shows techniques of sanitary food handling in 
the dining room and stresses the responsibility 
of personnel to both look and be clean. (NEM) 



EVALUATION OF CAN DOUBLE SEAMS 
Part I 

Slides, Sound, Color, 15 Mins. 

A brief history of the sanitary can- the formation 
of double seams and the terminology used. (NCA) 



EVALUATION OF CAN DOUBLE SEAMS 
Part II 

Slides, Sound, Color, 30 Mins. 
Explains the evaluation of the quality of a 
double seam; protection aaainst leaker 
spoilage. (NCA; 



FOOD SANITATION 

Flip Chart for training; 66 pages in color. (MES) 



FOR THE RETORT OPERATOR 

Slides, Sound, Color, 40 Mins. 

An appreciation of canned food processing and its 
potential hazarrtS; understanding their job and 
retort equipment. (NCA) 



THE INVADPPS 

MP, 16mm, Sound, Color, 22 Mins. 
Methods of achieving cleanliness in all food 
handling activities; how to eliminate conditions 
that cause bacteria build-up. (DXV) 



KITCHEN HABITS (M-148g) 

MI, 16mm, Sound, Color, 12 Mins. 

Shows the importance of developing good habits 

relating to food sanitation. (NMAC) 



A MARK OF QUALITY 

MP, 16mm, Sound, color, 13^ Mins. 
Explains what the ".S. Department of Agriculture's 
grading symbols for meat mean; provides background 
information for sanitarian. 



A MARK OF WHOLESOME MEAT 

MP, 16mm, Sound, Color, 18^ Mins. 

Shows what it takes to earn the right to display 

the "stamp of approval" from the U.S.D.A. (USDA) 



MORE THAN FOOD (MIS -972) 

MP, 16mm, Sound, Color, 23 Mins. 

Illustrates the benefits for nursing home patients 
of good food service procedures. (NMAC) 



PLANNED SANITATION 

Slirles, Sound, Color, 20 Mins. 
Explains the reasons for, scope, importance and 
objectives of sanitation programs in food 
processing plants. (NCA) 



POULTRY HYGIENE: WASTE DISPOSAL, CLEANUP AND 
BASIC SANITATION (F-199o) 
FS, 35mra, Sound, B&W 

Describes essentials of waste collection ano 
disposal in poultry processing plant. (NMAC) 



PROTECTING THE PUBLIC 
I. The Personal Slide 

FS, 35mm, Sound, Color, 11 Mins. 

Personal sanitary practices that every employee 

should follow during work, and before coming 

to work. (NRA) 



PROTECTING THE PUBLIC 
II. Food Protection 

FS, 3Smm, Soux.d, Color, 11 Mins. 

Rules for sanitary cooking, serving and storage; 

emphasis on proper procedures for employees. (NRA) 



PROTECTING THE PUBLIC 

III. Establishment and Equipment Sanitation 
FS, 3Smm, Sound, Color, 11 Mins. 
Proper cleaning and sanitizing of the eqt»ipment 
and the establishment. (NRA) 



SANITATION: RULES MAKE SENSE 

MP, 16mm, Sound, Color, B Mins. 

Specific rules governing heatinq, washing, 

cleaning, refrigerating and storing. (NEM) 
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SANITATION: WHY ALL THE PUSS? 
MP I l^xm, Sound I Color, 8 Mins* 
Gives foodtervic<« personnel m basic understendin9 
of how food can be contaminated by gems %nd what 
steps can be taken to guard the health of the 
guest. (NEM) 



THE TRIP OF PS3679 TKHOUGK EQUIPMENT LAND 
SI ides f Sound I Color, 3S Mine. 
A'*bu9s eye view" of good and bad practices in 
equipment design, sanitation and other areas 
involved in food processing. (GPC) 



USING SQC 

Slides# Sound, Color, 17 Mins. 

Explains the use, value and meaning of statistical 

quality control charts in a non** technical 
manner. (NCA) 



YOU AND YOUR JOB (MIS-173) 

KP, ISmm, Sound, B&W, 10 Mins 
Cmpheisizes and illustrates the concept that 
trained responsible men are essential in the 
processing of safe# pasteurised milX. (NMAC) 



OF GENERAL INTEREST 



EAGLE HAS IANDED--The Flight of Apollo 11 
MP, 16m, Scundr Color, 28 Mins. 
Documents the t^ASA space mission which success- 
fully landed Americans on the Moom and returned 
them safely to Earth. (GSA) 



EMPLOYING THE DISADVANTAGED 

MP, 16mm, Sound, Color* 45 Mins. 
Documentary film shows how American business 
and industry are facing up to the challenge of 
hard-*core employment. (BNA) 



ENGINEERING YOUR HEALTH 

MP, 16mm, Sound, Color, 45 Mins. 
Sanitary Engineering as a career* (NMAC) 



HERITAGE IN BLACK 

MP, I 6mm, Sound, Color, 27 Mins. 

An eye'*opening look at the contributions of the 

blaok people in American Life. (EBEC) 



HERITAGE SPLENDOR 

Kr , 16mm, Sound, Color, 18 Mins. 
E.npha^?i7es the importance of America's outdoor 
areas as a natural resource for recreation and 
the citizens obligation to preserve them. (XAB) 



OLD AS THE HILLS 

MP, l»Smin, sound. Color, 28 Mins. 
Depicts man's progress through the years and his 
dependence upon nature for all that he has dis- 
covered in developing our modern way of life. (NOR) 



SEVEN-TENTHS OF A SECOND 

F^, 35nm, Sound, B6W, 6 Mins. 
Illustrates what happens when a car traveling 
at 55 mph crashes into a solid intnoveUdle 
object. (ATfcT) 



HANDICAPPED PERSONNEL 



EMPLOYEES ONLY (#411) 

MP# 16.i«n# Sound, BSW, \2h Mins. 
Dramatically documents the completely successful 
integration of the physically handicapped into 
all phases of a large company's activitiee* (SNZ) 



HEALTH 



ALCOHOLISM 

MP^ 16mm, Sound, R«w, 22 Mins. 

Causes and developjr.unts in excessive drinking; 

case history. (EAEC) 



DESIGN FOR DISCOVERY (AM-1365) 
MP, 16mm, Sound, B&W, 20 Mins. 
Tells the National Institutes of Health story 
with emphasis on its organisation and 
function. (NMAC) 



DRUG ADDICTION 

MP, 16imn, Sound, B&W# 22 Mins. 

Tells the story of the hazards of nazcctic drugs. 
Depicts many phases of this problem, particularly 
with high school youth; case study. (EBEC) 



FDA SPECIAL REPORT: DRUG ABUSE—BENNIES AND 
GOOFRALLS (AM-1362) 

MP, 16mm# Sound, B&W, 20 Mins. 

A documentary report on the proper use and misuse 
of amphetamines and barbiturates. (NMAC) 



IMPORTANCE OF SANITATION 

MP, 16mmf Sound, Color ^ 22 Mins. 
Shows the importance of sanitation in society 
today, of people employed in sanitation and their 
critical role in the continuing battle for health 
and cleanliness. (ISSA) 



IT MUST BE THE NEIGHBORS (M-1171) 
MP, 16mm« Sound # Color, 14 Mins. 
Emphasizes the relationship between good premises 
sanitation and freedom from mosquitoes, flies, 
cockroaches and rodents. (NMAC) 



THE MINOBENDERS (M-1533x) 

TFft, 16m, Sound, Color, -29 Mins. 
Provides information about hallucinogens, pre- 
senting current attitudes toward the problem of 
drug abuse. (NMAC) 



OCCUPATIONAL DISEASES (FMIS-672) 
FS, 35mm, Sound, Color. 

Classification and description of such occupa- 
tional diseases as lead poisoning, silicosis and 
dermatoses are discussed. (NMAC) 



PUBLIC HEALTH (Series No. 1^550) 
fS, 35imn, Color 

A survey of the scope of public health centers 
at local, national and international levels em-* 
phasi7<*8 thn concept that germs are everybody's 
business. (EBEC) 



PUBLIC HEALTH ASPECTS OF THE OCCUPATIONAt. ENVIRONMENT 
FS, 35nm, Sound, Color. 

Discusses health hazards faced by wor)c6rs in 
various occupations and suggests the implications 
of these hazards for the public official. (NMAC) 

i?<» 
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PUBLIC HEALTH PROBLEMS IN MASS EVACUATION (M-220) 
MP» 16n«n, Sound, tiliW, 13 Mins. 

Explains the public health problems attending the 
mass evacuation of an urban population. (NMAC) 



A PUBLIC WELL SERVED 

MT, 16inni, Sound, Color, 10 Mins. 

A training film which stresses the meaning and im< 

portance of personal hygiene and behavior while 

emphasizing the use of single service articles. 

(PCCI) 



RADIOACTIVE WASTE DISPOSAL (M-443) 
MP» I 6mm, Sound, Color, 24 Mins. 
Shows handling of radioactive waste disposal at 
the National Institutes of Health. (NMAC) 



UNSirr-N ENEMIES 

MP, 16inn, Sound, Color, 32 Mins. 
rthows the nees4 for socieal, economic and medical 
progre-s in eliminating conditions that foster 
disease. (SOC) 



THE WATCH ON HEALTH (M-1061) 

Mr, 16mm, Sound, Color, 13^ Mins. 

Describe'; briefly the historic high points and 

current programs of the Public Health Service. 

(N.MAC) 



yo;.: AND GOOD HEALTH 

to, 35mm, Sound, Color, 7 Mins. 

Illustrates the need to keep physically fit for 

poak performance. (VLI) 



HOUSEKEEPING 
Hospital 

CHEMICAL DISINFECTION (SPM-816) 
MP, 16mm, Sound, Color, 30 Mins. 
A filmed lecture on chemical disinfection in 
hospital practice; definitions, factors 
involved. (NMAC) 



THE DIETARY AREA: SPRAY TECHNIQUE 
VTR, 2 5 Mir.s. 

Suveral methods of utilizing the spray technique 
to clean and disinfect dietary areas are 
damonstrated. (AIR) 



EASY DOES IT 

MP, 16nm, Sound, Color, 22 Mins. 
Correct Procedures for general housekeeping in 
hospitals; humorous comparisons of Right and 
Wron-j methods. (ISSA) 



k\y:V^ ON- INFECTION CONTROL 

FS, 35mm, Sound, Color, 30 Mins. 
Documentary Housekeeping procedures for the 
control of infection in hospital areas used under 
varying conditions. (HSCE) 



HOSPITAL HOUSEKEEPING 

FS, 35mm, Sound, Color, 20 Mins. 

Suggests definite housekeeping methods for 

various cleaning operations in a hospital. (MCP) 



H'\:pita:, housfkeeping series 
Parts) 

FS, 35mni, Sound, Color 

A general orientation to the housekeeper's tasks; 
r loaning the occupied room, the check-out room* 
the isolation room; custodial duties. (TC) 
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HOSPITAL HOUSEKEEPING: Mopping 
TWO Bucket Method {M-1324) 

MP, 16mm# Sound, Color, 9 Mins. 

Instructs maintenance personnel in mopping 

hospital floors. (KMAC) 



HOSPITAL HOUSEKEEPING: Wet Pick Up (M-1325) 
MP, lirm, Sound, Color, 7 Mins. 
Instructs maintenance personnel in the best 
m(*thod and procedure for cleaning the floor of 
\he operating room. (NMAC) 



HOSPITAL SEPSIS— A COMMUNICABLE DISEASE (MIS-551) 
MP, 16mm, Sound, Color, 28 Mins. 
Designates the many ways by which infection can 
be spread throughout a hospital. (NMAC) 



IT'S YOUR CHALLENGE 

MP, l^mm, Sound, Color, 27 Mins. 

For hospital housekeepers and aides; procedures 

and responsibility of their work. (HUM) 



MEDICAL ASEPSIS (MIS-961) 

MP, 16mm, Sound, B&W, 42 Mins. 
Basic principles of medical aseptic techniques 
used during care of patients infected with 
a communicable disease are discussed. (NMAC) 



THE OPERATING ROOM: SPRAY TECHNIQUE 
VTR, 23 Mins. 

A procedure for obtaining an aseptic condition in 
the operating room is demonstrated; step-by-step 
sanitation methods are shown, including gowning 
requirements . (AIR) 



THE PATIENT'S ROOM: DOUBLE BUCKET TECHNIQUE 
VTR, 15 Mins. 

Depicts sanitation procedures which will help 
keep the patient's room free from the dangers of 
cross infection. (AIR) 



TRAINING THE HOUSEKEEPING AIDE 

I. Understanding Health Care,. Cleanliness 

and Safety. 

TR, 10 Script provided. 

Conditions affecting the growth of bacteria; 
general safety practices. Motion economy; types of 
isolation. (AHA) 



TRAINING THE HOUSEKEEPING AIDE 

II. Basic Housekeeping Skills— Floor and Carpet Care 
TR, 10, Script provided. 

Basic cleaning; dusting, floor mopping and scrub- 
bing; theory of conductive floors; the two-bucket 
system. (AHA) 



TRAINING THE HOl'SEKEEPING AIDE 
III. *^pecial Housekeeping Tasks — J 
7R, 7, Script provided. 

Cleaninq bathrooms, ceilinqs, patient units, wall 
surfaces and windows. (AHA) 



TRAINING THE HOUSEKEEPING AIDE 
IV. Special Housekeeping Tasks — 2 
TR, 9, Script provided. 

Area cleaning; care and upkeep of equipment, 
cleaning furniture, linen areas; first aid for 
stains; handling waste materials. (AHA) 
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HOUSEKEEPING • 
Hotel 



THE MAGIC TOUCH 

Part I 

'*S, 25tm, Sounds Color, 15 Nins. 
:how8 the importance of the maid's role in a sue-* 
cessful operation; correct procedures following 
standard practices are detailed. (AHMA) 



THE MAGIC TOUCH 
Part II 

FS, 3Smm, Sound, Color, 15 Mins. 
Continues in detail the making up of rooms and 
shows how to handle special and emergency 
situations. (AHMA) 



HUMAN RELATIONS 



THAT'S NOT MV JOB 

MP# I6mm, Sound, Color, 26 Nins. 
Builds cooperation by encouraging people to learn 
how their work relates to the work of others »nd 
how together they contribute to the purpose of 
the organisation* (HFI) 



YOU, YOURSELF, INCORPORATED 

MP, ISmnt, Sound, Color # 24 NinS* 
De'^onstrates that the only real development is 
self-development; motivated men make progress 
and profits. (BNA) 



INSTITUTE OF SANITATION HANAGEWENT 



VmAT IS ISM? 

Slides, 35inn, Color, Script provided. 

A documentary on the history, concept and services 

of the Institute of Sanitation Management* (ISM) 



EXAMINING THE WILL TO WORK 

MP, 35mm, Sound, Color, 14 Mins. 

Aid to supervisors in understandir.7 factors that 

stimulate people to better job p formance* (HSC) 



GETTING AHEATt THE ROAD TO SELF- DEVELOPMENT 
MP, I6mm, Sound, Color, 28 Mins. 
Motivational documentary for th;.ae who wish to 
encourage self -evaluation, continuing education, 
on-the-job training and self -development at all 
levels, (RFI) 



THE HERITAGE OF THE UNCOMMON MAN 
MP, X6mm, Sound, Color, 28 Mins. 
Encourages people to take a bigger look at their 
potential and their opportunities* (BNAX 



I JUST WORK HERE 

MP, I6mm, Sound, Color, 17 Mins. 
This attitude**formation film encourages your 
people to create a more favorable organizational 
image and improve their attitudes toward the 
job. (RFI) 



JUDGING PEOPLE 

MP, I6mm, Sound, B4W, 23 Mins. 

Explains and illustrates the process of reach-* 

Ing more accurate estimates of ability, person-* 

ality, intelligence, character and potential. 

(RFI) 



MEANINGS ARE IN PEOPLE 

MP, 16mm, Sound, Color, 24 Mins. 
Demonstrates how misunderstandings occui by pre- 
senting roenactments in typical at-*work situa- 
tions. (BNA) 



1104 SUTTON ROAD {MIS-747) 

MP, 16mm, Sound, Color, 30 Mins. 

Describes how attitude toward a job influences 

the degree of success achieved. (NMAC) 



PLACING THE RIGHT MAN ON THE JOB (Or;-156) 
MP, 16mm, Sound, B6W, 13 Mins. 
Cases of five different workers, unsatisfactory 
m particular jobs, who are reassigned to other 
jobs more suitable to their abilities and 
capacities. (GSA) 



JOB ANALYSIS 



yOUR RESPONSIBILITY TO PATIENTS 
FS, 35mm, Sound, color > 9*5 Mins. 
The patient will judge the efficiency of the 
whole hospital by its employees, (VLI) 

MAN AND HIS ENVIRONMENT 
General 

CITIES IN CRISIS! A MATTER OP SURVIVAL 
MP# 16mm, Sound, Color, 16 Mins. 
Examines causes, effects, and possible solutions 
to the problem of air, water and land pollution. 
Stresses threats to health and existence of man, 
(UEVA) 



CITIES IN CRISIS! WHAT'S HAPPENING 
MP, 16mm, Sound, Color, 21 Mins. 
Exposes the crass and ugly in contemporary urban 
life. Deals with traffic jams, be-smogged air, 
ghettos in the megalopolis* (UEVA) 



A DAY IN SEPTE^ER 

MP, 16mm, Sound# Color, 28 Mins. 

Shows how Federal facilities throughout the 

country prepare for a civil defense emergency . (OCD) 



THE HOUSE OP MAN - OtJR CHANGING ENVIRONMENT 
MP, 16mm, Sound, Color, 17 Mins. 
Reveals the wastf^ of resources in urban and rural 
areas; comparison of progress through wasteful 
methods and intelligent preservation of 
resources . (HBEC) 



LET*S KEEP AMERICA BEAUTIFUL 

MP, 16mQm, Sound, Color, 14 Mins. 

Presf*nts the littor problem against a backdrop of 

some of the country's most beautiful landscapes. 

(KAB) 



VHE LITTERBUG 

MP, Ifimm, Sound, Color, h Mins. 

Donald Duck is tho star of the picturo which shows 
various types of litterbuqs in action. (KAB) 
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NO TtM£ FOR UGLINESS 

MP, 16inm, Sound, Color, 2hH Mini. 

Some good «nd not^so-good features of American 

Cities. (AIA) 



TAKP A JiECOMD LOOK (ll?^*?) 

MP, l^fflin, Sound, Color, 14H Mins. 
A tour through the rendering industry to show the 
modern plants and processes that transform waste 
material into end products used by manufacturers 
tn make soap, shoe polish and other products. (SMI) 



THE THIRD POLLUTION (No, AM- 1904) 
MP, 16nun, Sound, Color, 23 Mins. 
Depicts existing practices of solid waste dis- 
posal and describes various approaches to improv- 
mq these practices* (NMAC) 



WEALTH OF THE WASTKLAND 

MIS 16mm, sound. Color, 27 Mins. 

Story of research to recycle waste minerals and 

mutals fror domestic trash and refuse* (BOM) 



WATER POLLUTION 



CLEAN WATER IS FVERYBODY'S BUSINESS (FMIS-823) 
FS, 35mm, Silent, Color 

Describes development of the nation's water pol- 
lution problem, measures taken to correct the 
situation. (NMAC) 



IT'S YOUR DECISION— CLEAN WATER 

MP, 16mm, Sound, Color, 14^ Mins* 
An up-to-the-minute report on the nation's water 
crisis; the effect of people, prosperity and 
products* (SDA) 



MVINC WITH TODAY'S WATER 

NtP, l^mm, 5>ound, Color, 2^ Mins. 
Explores the causes and f»ffr ?ts on today's water 
pollution; how a waterworks operation removes jome 
of it. (MIPS) 



THE Mt;W RIVER 

MP, I6mm, Sound, Color, 23 Mins. 
Shows the use of w&ter in industry and how it 
returns to the stream or river in a usable 
condition* (APA) 



PENNIES FOR IJEALxH 

MP, I6mm, Sound, Color, 13H Mms. 

Community project for pollution control. (NWI) 



PIPELINE Tr> TUT. CLO('n<^ 

MP, 16mr, Round, Color, 33 Mins. 
Conprchenpive *>?<pl oration of the sources of 
watnr, water treatment, and ways of supplying an 
abundant quantity of water. (NAPHCC) 



PUiC WATER AND PUBLIC HEALTH 

MP, 16mm, Sound, Color, 28 Mins. 
Dramatizes the water supply problems in a 
hypothetical community. (CXPRA) 



THE RIVER MUST LIVE 

MP, 16rtvn, Sound, Color, 21 Mins. 
A frightening study of what happens when a river 
is overloaded with more watte than it can absorb 
and the consequences to those who have to depend 
on it. (SOC) 



TROUBLED WATERS 

MPf 16Rn» Sound, Color, 28 Mins* 
Pollution in the U.S. (USSPWC) 



WATER-'WEALTH OR WORRY FOR AMERICA 
MP, 16mm, Sound, Color, 24 Mins. 
Frmphasizes long-term advance planning necessary 
for enough water; facts on industrial usage; the 
growing demand for water and restricted usage* • 
(CIPRA) 



AIR POLLUTinN 



AIR OF DISASTER (M-1419-X) 

MP, 16mm, Sound, Color, 50 Mins. 
A visit to the U*S* Public Health Service Air 
Pollution Laboratory at Cincinnati, Ohio, demon- 
Btrates research cn auto exhaust emissions* (NMAC) 



AIR POLLUTION AND YOU (F-1528-X) 
FS, 35mm, Color, Guide provided* 
Outlines the basic problem of air pollution, its 
principal effects on health and property and some 
approaches to its control* (NMAC) 



THE ANSt'TCR IS CLEAR 

W, 16mm, Sound, Color, 14 Mins. 
Discusses the aspects of air pollution and pro- 
gress* made in reducing exhaust smoke and odor* 
(MTPS) 



BKWARF: of ill winds (F-1745-X> 
FS, 35mm, Color, Guide provided 
Describes the regional approach to controlling 
air pollution under the provisions of the Federal 
Air Quality Act* (NMAC) 



BEWARE THE WIND {M-1707-X) 

MP, 16mm, Sound, Color, 22 Mins. 
The origins and evolution of the world wide 
affliction of dirty air not only in American cities 
but in various European capitals as well* (NMAC) 



ILL WINDS ON A SUNNY DAY (MIS-984) 
MP, 16mm, Sound, Color, 29 Mins. 
Traces the growth of America from a rural agri- 
cultural society to the urbanized, industrial 
nation of today* Demonstrates the problem of air 
pollution* (NMAC) 



IT'S THE ONLY AIR WE'VE GOT (M-I431-X) 
MP, 16mm, Sound, Color, 2 5 Mins. 
Tells the story of Pittsburgh's continuing fight 
against air pollution. (NMAC) 



ON A CLEAR DAY Y^t CAN ALMOST SEE TERMINAL TOWER 

(M-1712-X) 

MP, 16mm, Sound, Color, 22 Mins. 
Documentary studying Cleveland's air quality 
problem in a frank and low-keyed manner. (NMAC) 



OUR AIR 

MP, 16mm, Sound, Color, 18 Mins* 
Explains thf» maior causes and describes the var- 
ious efforts now being made to minimize air 
pollution* (MIPS) 



THE POISONED AIR (M-1418-X) 

MP. 16mm, Sound, Color, 50 Mins. 
Representatives from the motor vehicle industry 
explain Detroit's position with regard to air 
pollution from cars, trucks, and buses. (NMAC) 
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80NSTKXNQ IN THE WIND (TPH-I308<'X) 
MP* ISmp Sound » BMi 30 Mint, 
this thfM-part documentary pratantt a ccmptlling 
piotura of pollution in the twin Kanaaa City 
traaa, iHHkC) 



MAXIMUM SECURITY 

MP» Ifinvn* Sound* Color* 10 Mint. 
Illuatratat the rola of looking davitat in 
9laaa doora at thay raUte to tha aacurity of a 

building. (ARMC) 



THIS BUSINESS OF AIH (No. M-1420-X) 
MP, lirm, Sound, Color, 30 Mint. 
A documantary on air pollution in tha St. Louia 
area. (NMAC) 



SEWER CLEANING AND MAINTENANCE 

MP, 16nin, Sound* Color, 35 Mint. 

Pravantiva maintananea program on main aawar 

linaa. (RMC) 



TO CLEAR THE AIR 

MP, 16mm, Sound* Color, 22 Mint. 

The rolat that induttry, govarnmant and indi** 

viduala oan play in tha fight for cleaner air. 

(APE) 



SYSTEMS, SAVINGS AND YOU 

MP, 16nr* Sound* Color* 12 Mint. 
Laya the £cur.i?nrion for a ttudy of proper main- 
tenance teohniguea in general. (KNA) 



WITH EACH BREATH (M-1430-X) 

MP, ]6mm, Sound, Color, 30 ilint. 
Againtt a background of the general air pollution 
problem, tha film depictt NiV York Stace'a 
approach to air pollution. (NMAC) 



MAINTENANCE - 
General 



AUTO-SCWRPIvRS 

MP, 16rr., Gound* Color, 9 Mine* 

Di:>cu^4icjn ciy building operationt ataff membera 

about tw*o ty^'^t of auto^acrubbera. (VA) 



THE BIG DIFFERENCE 

MP, 16mm, Sound, Color, 17 Mine. 

Research behind maintenance products. (SCJ) 



MAINTENANCE - 
Facilities 

BETTER WASHROOM MAINTFNANCK 

MP* 16n«n, Sound, Color* 9 Mine. 

Illustratofl importance for establishing regular 

programs of w.ishroom maintenance. (SCJ) 



GREENER ON YOUR SIDE 

MP, I6m, Sound* Color, 23H Mine. 

A professional approach on methods and producta 

used in grounds care* especially graaa. (HI) 



HEY CHARLIE, IT'S TIME TO WASH THH WALLS AGAIN 
FS, 35mm, Sound, Color* 7^ Mlns. 
A "how to** production to show the user how he can 
bring apeed and efficiency to a diaagreeable and 
time consuming task. (GWC) 



CARPET LIFE IS IN THE CARE 

FS* 3Smm, sound. Color, 10 Mine. 
Classification of Carpet Dirta* mathoda of re- 
moval on a daily and periodic baaia. (HSCE) 



AN OUNCE OF PREVENTION 

MP, 16tnm, Sound, Color* 8 Mine. 

Maintenance short cuts to keep floors* walla* 

desks, and other surfacea clean. (SCJ) 



FOR SAFETY'S SAKE 

MP, 16mm, Sound, B6W, 15 Mins. 

How to use, inspect and care for portable power 

drills* grinders, sawa and electrical toola.(AAR) 



MAINTENANCE 
Floors 



HAND TOOLS 

Slides, Color, Script provided. 

Illustratea carrying, storing, maintaining, and 

using oonmon hand toola. (NSC) 



HOW TO SF.LECT THE RIGHT GRINDING WHEEL 
MP, 16nin, Sound, Color, 30 Mins. 
Grinding wheel markinga clearly explained; alao 
step-by-step procedure in selecting wheels. (NOR) 



IT'S THE BREAKS (#2302) 

MP, 16mm, Sound, Color, 13 Mins. 
The story of LEXAN polycarbonate sheet for glaz- 
ing, the toughest tranaparent material ever 
developed; benefits for schools- plants and 
public buildinga againat vandalism. fSMI) 



CARE AND MAINTENANCE OF CONCRETE, MARBLE AND 
TERRA220 FLOORS 

MP, IBm, Sound, Color* 19 Mins. 

Ohowa the proper procedure for taking care of 

hard surface floors. (ISSA) 

k 

the'care and maintenanck of'resilient tile floors 
FS, 3^mm, Sound* Color* 12 Mins. 
Tell^ the story of the care and maintenance of 
S types of reailient floora. (MCP) 



THE CLEANING AND MAINTENANCE OF RESI;.IENT FLOORS 
MP, 16mm, Sound, Color, 22 Mins. 
Methods of cleaning and maintenance of reailient 
floors; sweeping and mopping techniques, operat- 
ing floor machines and vacuums. (ISSA) 



MAINTENANCE PAINTINGS AN ENGINEERING APPROACH TO 
LOWER COSTS 

MP, 16mm, Sound* Color, 26 Mins. 

A discussion on the importance of pre-planning 

and deaign to inaure lower paint malAtananca 

coats. (HI) 



DAILY FLOOR AAINTENANCE 

MP, I6nm, Sound, Color, 9 Mins. 
various daily and periodic floor cleaning aitua* 
tions experienced by the building operationa 
janitor. (VA) 
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FINISHING GVM FLOORS 

MP, lenw, Sound, Color, 8 Mins. 

Procedures for eemoving old finisheti sealing^ 

finishing and maintaining gym floors, (SCJ) 



MODERN FLOOR MAINTENANCE 

MP, 16mm, Sound, Colori 15 Mins* 

Techniques of resilient floor maintanance# In** 

eluding care of equipment. (HGL) 



FINISHING THE FLOOR 

Slides, Color, Script provided. 

Illustrater; proper maintenance procedures for the 

application of a floor finish. <SCJ) 



PREPARING THE FLOOR 

Sliden, Color, Script provided* 
Illustrates proper maintenance procedure for pre- 
paring floors for finish application* (SCJ) 



THE FINISHING TOUCH 

MP, 16mm, Sound i Color, 8 Mins. 

Illustrates procedures and equipment for stripping 
and finishing resilient floors* (SCJ) 



PROPER CARE OF HARD FLOORS 

FS, 35mm, Sound* C'lor, 30 Mins- 
Guide to treatment and maintenance of all types 
. of masonry, brick and stone flooring* (HSCE) 



FLOOR FINISHING 
VTR, 6 Mins. 

Shows a technique suitable for the application of 
a non-buffable floor finish; the spray buff 
technique for touch-up of scuff marks is demons tra 
ted* (AIR) 



FLOOR MACHINES 

MP, Itmm, Sound, Color, Mms. 
Shows tho safe use of a standard floor machine 
and includes maintenance and storage 
procedures, (VA) 



FLOOR REFIN'ISHING 

MP, 16mm, Sound, Color, 24 Mms. 
Outlines the two most common refxnishing 
techniques. (VA) 



FLOOR SCALING 
VTR, 5 Mine 

A procedure for applying a liquid sealer to a 
prepared floor is detailed; pitfalls to be 
avoided are explained fully; two methods of 
application are demonstrated. (AIR) 



FL00R3 THAT SAV WELCOME 

FS, 35mm, Sound, Color, 14 Mins, 
Deals with basic fundamentals of intelligent use 
and care of equipment in maintaining resilient 
floors. (GWC) 



FLOG? STRIPPING 
VTR, 16 Mins. 

Two methods of stripping a floor are demon- 
strated; the double bucket method and the water- 
ing can/wet vacuum method. (AIR) 



FLOOR WAXING 

VTR, 8 Mins. » 

A complete procedure for waxing a floor with a 
buffable, slip-resistant, wax is d monstrated* 

(AIR) 



THE INSTALLATION. FINISHING AND MAINTENANCE OF 

GYM FLOORS 

FS, 3Smm, Sound, Color, 10 Mins. 
The correct installation of gym floors, the 
procedure for finishing, incluu^ng painting of 
the lines, and the maintenance of a gym floor 
after it is properly sealed. (MCP) 



MAINTAINING BUFFABLE FLOOR FINISHES 
Slides, Color, Script provided* 
Illustrates proper maintenance procedures to 
correctly maintain buffable floor finishes* (SCJ) 



PROPER CARE OF RESILIENT FLOORS 
FS, 35mm, Sound, Color, 20 Mins* 
Defines types of resilient floors, the tools and 
equipment needed in sealing, eaxing and mainten- 
ance, and the proper cleaning procedure* (HSCE) 



PROPER CARE OF WOOD FLOORS 

FS, 35Tntt, Sound, Color, 30 Mins* 

Complete steps for scrubbing, refinishinq and 

sealing gymnasiums* (HSCF.) 



SCOTCH-BRITE SYSTEMS 

FS, 35mm, Sound, Color, 20 Mins* 

Offers good information on the spray cleaning 

method of floor maintenance* (3M) 



SPRAY BtJFFING FOR MAINTAINING FLOOR FINISHES 
Slides, Color, Script provided. 
Proper maintenance procedures for spray buffing* 
(SCJ) 



THE TREATMENT ANH MAINTENANCE OF CONCRETE FLOORS 
FS, 35mm, Sound, Color, 12 Mins* 
Illustrates the proper method of cleaning, etch- 
ing and sealing concrete floors and maintenance 
of those floors after they have been sealed. (MCP) 



YOUR TERRAZZO OR OXYCHLORIDE FLOOR AND HOW TO 

MAINTAIN IT 

FS, 35mm, Sound, Color, 12 Mins* 
Shows the installation of terrazzo floors, the 
proper method of cleaning, sealing and waxing of 
these floors and the maintenance of them after 
they are put to use, (MCP) 



PERSONNEL MANAGEMENT 



CALL *EM ON THE CARPET 

MP, 16iran, Sound, R&W, 12 Mins. 

Covers the important matter of correcting faults 

without incurring ill will. (AAR) 



A CASE OF INSUBORDINATION 
(4 Parts) 

MP, 16mm, Sound, Color, 20 Mins. each. 

One incident as it is perceived by the employee. 

the supervisor, a witness and an arbitrator* (RFI) 



THE ENGINEERINr, OF AGPKrMKNT 

MP, 16mm, Sound, Color, 21 Mins. 

Demonstrates both directive and non-directive 
techniques that are basic to obtaining cooperation 
and handling of differences of opinions. (RFl) 
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EVERY MXNUTK COUNTS (Oi: 161 i 

W, Itim, Soumlf BM, 10 Mins. 

Problems of d now supervisor in handling latonossi 
loafing » and absontnoism; and how he learns to 
deal With individual cases. (GSA) 



SHOWDOWN (M-1213) 

MP, 16inm, Sound, Color, 13 Mins* 
An '*open-end" film presenting the problematical 
situation of the new young Supervisor and the 
older marginal worker. (NMAC) 



FRAGILE- -HANDLi: KKKLIN^JS WITH CARE 
MP, 16mm, Sound, B6W, 12 Mins. 
How workers react to various changes, orders and 
safety rules. (aar) 



GF.T A GHIP 0»4 YOURSELF 

MP, 16mm, Sound, b&W, IS Mins. 
Motivational film showing how feelings and 
oirotions can undormine determination. (AAR) 



THE Mi^RVKLOUS MOrSHTRAP 

MP, 16mm, sound. Color, 24 Mins. 
Thoro are vital relationships between the quality 
of cvjr.h individuals work, the size of his com- 
pany's profits, and the job security of all 
employfjes. (BNA) 



SOMETHING TO WORK FOR 

MP, 16m!n, Sound, Color, 30 Mins. 
Reveals what work means to people and how managers 
can motivate employees to improve productivity 
and raise work standards. (RFX) 



THE TROfTBLE WTTH ARCHIE 

MP, 16mm, Sound, Color, 10 Mins. 

Covers the subject of constructive discipline. (BNA) 



\THE WAY I nFE IT 

MP, 16mm, Sound, Color, 23 Mins. 

Attacks the problems behind job assignments that 

fail; discusses perceptual differences and their 

influence on work relations and job performance. 

(RPI) 



I. V\f> Mo.J»^rr. "V-aning of Efficiency 
MP, ■f.'.^r., nniind, rjior, 25 Mins* 
Explains why it in no longer efficient to reak 
down jobs into components so simple that "even a 
child could do it." (BNA) 



THE MOTIVATION TO WORK 

IX. KITA, or, What Have You Done For Me Lately? 
MP, 16mm, Sound, Color, 25 Mins. 
An in-depth analysis of what the "hygiene" 
portion ot the '•motivation-hygiene** theory 
actually is. (BNA) 



THK MOTIVATION* TO WORK 

111. Job Enrichment In Action 

MP, 16mm, Sound, Color, 25 Mins* 
Solutior. to the motivation proglemsj demon- 
strations on how It is '^ono. (BNA) 



PFST CONTROL 



AREA POISONING (M-37 . 1-f (2) ) 
MP, 16mmr Sound, B&w, 9 Mins. 
Discusses the uses of such rodenticides as red 
s'^uill, ANTU, arsenic trioxide. (NMAC) 



BIOLOGY AND CONTROL OF THE COCKROACH (M-426) 
MP, 16mm, Sound, Color, 14 Mins. 
Recognition and control of the cockroad; new 
insecticides for the control of cockroaches which 
are resistant to chlordane. (NMAC) 



BIOLOGY' AND CONTROL OF DOMESTIC FLIES (M-628) 
MP, 16mm, Sound, Color, 15 Mins. 
Public hea^th importan. biology, environmental 
control of common species of domestic flies. (NMAC) 



THE MOTIVATION TO WORK 

IV. Building a Climate for Individual Growth 
MP, 16nttn, Sound, Color, 25 Mins* 
Analysis of real growth as compared with mere 
status symbols as measures o^ advancement. (BNA) 



THE MOTIVATION TO WORK 

v. The ABC Man: The Manager in Mid*Career 
MP, 16mm, Sound, Color, 25 Mins. 
Helps to identify and to overcome the problems 
of the manager faced with mid-career 
obsolescence . (BNA) 



THE NEW TP.UCK DILEMMA 

MP, lemhr Sound, Color, 25 Mins. 
Gets the vital message of fairnr^ss in incision- 
making across to your people, using the powerful 
tool of role-playing in case study. (BNA) 



PEOPLE DON'T RESIST CHANGE 

MP, 16i«n, Sound, Color, 22 Mins. 
Tells management how to make ri»>Med changes in 
work procedures bv enlisting the cooperation of 
those affected. (BNA) 



THE REAL SECURITY 

MP, 16mm, Sound, Color, 24 Mms. 
Illustrates the cause and cures of "mental 
retirement" and organizational lethargy. (BNA) 



ERLC 



BIOLOGY AND CONTROL OF DOMESTIC MOSQUITOES {M-357) 
MP, 16rfBn, Sound, Color, 22 Mins. 
Stresses the need for control of domestic 
mosquitoes. (NMAC) 



CHEMICAL BIOCIDES 

MP, 16mm, Sound, Color, 6 Mins. 

THustrates the lethal effects of a chemical 

pesticide. (TGFC) 



ENEMIES OP MAN 

MP, 16nm, Sound, B&w, 20 Mins. 

Live action pictures of household pests. JWKPC) 



THE ENEMY IN YOUR HOME (M-911) 

MP, I6mm, Sound, Color, 13 Mins. 
Explains the epidemiology of dengue and y«:llow 
fever, and the biology and methods used in survey- 
ing and controlling the yellow fever mosquito. 
(NMAC) 



FLY CONTROL THROHGH BASrc SANITATION (4-090) 
MP, Ifm, Sound, color, 9 Mins. 
Shows conditions which favor fly breeding and 
outlines specific procedures for control. (NMAC) 

GETTING THE BUGS OUT 

MP, 16mm, Sound, rolor, 9 Mins. 

The insect problem- -whero to look for them and 

how to eliminate them. (SCJ) 
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UKALTH HAZARDS' '.>F PKf^TICimS (M-204) 
MP, 16rwn, Sound, Color, 14 Mins. 
Emphasises the potential public health hazards 
resulting from the widespreaU use of 
pesticides • (NMAC) 



THE iJOUSEFLY 

MP, 16mm, Sound. 

Shows four stages of egg, larva, pupa and adult; 
activities as disease carrier. (CIF) 



INSECT hNEMIES AND THEIR CONTROL 
MP, 16Tjn, Sound, Color, 11 Mins. 
The habits, life cycles and physiology of some 
of the more important insect pests. (CIF) 



LIFE CYCLl' OF A FLY 

MP, I6nm, Sound, B&W, 10 Mins. 
Study of a bluebottle fly. (UEVA) 



MOSQflTO AND ITS CONTROL 

MPr l^T«n» Sound, Color, 11 Mins. 
Details of the mosquito's anatomy and its breed- 
ing an(l femiing habits. (CIF) 



PESTICIDES — FUNDAMENTALS OF PROPER AP^>LICATION 
(#758) 

MP, lOmn, Sound, Color, 16 Mins. 
Outlines the basic working parts of spray 
equipment from the tank to the no22le. (SMI) 



RAT KILLi::-; (M-37.1-f (l) ) 

MP, 16mni, Sound, B&W, 13 Mins. 
Emphasizes three aspects of rat control — 
sanitation techniques, rat-proofed buildings 
and rat killing. <NMAC) 



RATPROOFING (M-37.1e) 

MP, ICnm, Sound, B&W, 10 Mins. 

Explains methods and materials to be used in 

the ratproofmg of buildings. (NMAC) 



RATS DEFY MAN 

MP, 16mm, Sound, 10 Mins. 

How rats enter and infest buildings. (WKPC) 



RATS, MICE ATiD YOU 

(2 Parts) 

MP, 16mm, Sound, Color, 20 Mins. 

Covers hed)its and characteristics of rats and 

mice; shows control methods. (FWS) 



SANITATION TECHNIQUES IN HAT CONTROL (M-37.1d) 
MP, I6mm, Sound, B&W, 12 Mins* 
Explains the ir.portance of controlling rats by 
cuttJ.ng down their food supply; suggest various 
methods of garbage ^nd refuse storage and 
removal. (NMAC) 



PLANT LAYOUT AND CONSTRUCTION 



AIR, WATER AND INDUSTRY 

MP, X6rjn, Sound, Color, 22 Mins. 

Emphasizes industrial wasto problens and shows 

what industry is doing to control disposal . (DOW) 



INCINERATION (M-3S3) 

MP, 16mm, Sound, Color, 13 M.iis. 

Discusses principles of Incineration. ^NMA<") 



LITTER NO MORE 

MP, 16mm, Sound, Solor, 8 Mins. 
Demonstrates mobilisation, plant installation, 
maintenance and pick up for dumping refuse con- 
tainers. (MKI) 



MUNICIPAL SEWAGE TREATMENT PROCESSES (M-6) 
MP, 16mm, Sound, B&W, 13 Mins 
Explains procenses of sewage troatment. (NMAC) 



REFUSE DISPOSAL BY SANITARY LANDFILL (M-228) 
MP, 16mm, Sound, Color, 13 Mins. 
Construction, equipment, selection of sites, oper 
ation of sanitary landfills. (NMAC) 



PURE AND SIMPLE 

MP, 16mm, Sound, Color, 19 Mins. 

Industrial Waste treatment to combat stream pol 

lution, recirculate water, recover by-products. 

(LBD) 



TALE OF THE TWIN CITIES 

Mr, 16mm, Sound, Color, 25 Mins. 

Building and operatinq treatment plant by two 

cities. (MSPSD) 



TRICKLING FILTERS 

MP, 16mm, Sound, Color, 16 Mins. 

Cons trucrt ion of a trickling filt^^r using little 

land laoor without tile breakage. (NCSA) 



SAFETY - 
Reneral 



ACfMDENTS DON'T HAPPEN 

Mr, K.mm, sound, B&W, 11 Mins. 

Describes industrial wor!: hazards and show*^ the 

dangers of carelessness on and off thr job. (AAR) 



ACCIDENTS DON'T JUST HAPPEN V S-362) 
MP, 16mm, Sound, B&w, 14 Mms. 
Discusses and demonstrates underlying factors 
that nause accidents. (NMAC) 



ACCIDENT PREVENTION IN NURSING HOMES (MIS-805) 
MP, 16mm, Sound, Color, 14 Mins. 
Depicts examples of accident hazards in the 
modern nursing home togc ^hor with methods of 
prevention . (NMAC) 



BEFORE IT'S TOO LAT« 

MP, 16inm, Sound, Color 13S Mins. 
Emphasizes the importance of using seat belts in 
vehicles and subtly <?trossos the fact that seat 
belts do save Hvar. (AT&T) 



THE BREAKING POINT 

MP, 16mm, Sound, Color, 2^ Mins- . 
A safety loss-and-damaqp film which points nut 
that the common cause of a::cidentr. produce's a 
common r^sul t.--damaie to people and things. (AAR) 



A GRAY DAY FOR 0»r;RADy 

^*p, 16mm, sound, B&w, IS Mins. 

Shows the necessity and importance of all IovpIl; 
of supervision accepting rnsponsibi 1 ity in pr^- 
ventin^j inju. los. (AAR) 



CROWING PAIKS 

MP, l^m, Sound, color, 33 Mins. 

Emphasises the importance of a mature attitude 

toward safety among plant workers. (NCSA) 



yOUR CLOTHING CAN BURN 

MP, 16mmi Sound, Color, 13 Mine. 
Tells which fabrics are safest, which are easily 
ignitet^, causes and prevention of clothing 
fires (NFP;W 



MO ONE FISK CAN DO IT 

MP, 16mm, Sound, B&W, 13 Mins. 

Deals With a foreman's responsiht 1 ity for the SAFETY - 

safety of his subordinates. (AAA) 

First Aid 



ON EVERY HAND 

MP, 16min, Sound, Color, 10 Mins. 

Depicts a variety of hazards to hands and tells 

how to avoid them. (NSC) 



SAFFTTY AND THE FOREMAN SERIES 
I. Fact Finding, Not Fault Finding 
MP, 16mm, <:ound, B&W, 12 Mins. 
Citeb toroman's responsibility for checking 
oqu'pment, working conditions, etc. (NSC) 



S.M'KTY ,VJD THE F'^REMAN SERIES 
11. ForoBiqM, ..o* Hindsight 

Ml\ IS'rjn, :;can.^, B&W, i: Mins. 

i<ow for-jwen cn.^ help eliminate hazards before 

they CI ise vS-^c v.lents . (NSC^ 



SAFET^ /.Mn ri. rOREMAN SERIES 
in. 0(\K "l"*: ran 7o ir 

M: , :C:r:-i. rf«iW, 12 Mins. 

Foi-::d:i' . r -ponsibi tity for making safety work; 
*:i<i*-oty ^R .j -'^'or pr'^dtiction tool. (NSC) 



FIRST AID NOW 

MP, 16mm, Scund, Color, 28^ Mins. 
Shows what to do in case of burns or broken bones; 
how to control i'^*:«^rnal and external bleeding; and 
how to administer mouth^to-mouth resuscitation 
when breathing ^.hs stopped. (JJ) 



SAFETY - 
Material Handling 



HOW TO AVOID MUSCLE STRAIN 
MP, 16mm, Colcr, 15 Mins. 

Diagrammatic illustration of Muscle Strains and 
Motion Studies. (BSD 



HOW TO tlFT PROPFRI.y 

FS, 35mm, Sound, Cr^lor, 6*5 Mins. 

The proper use of body mechanics to prevent 

injury and eliminate strain* (VLI) 



SAFrry /\nd the foreman series 

IV, What They Pon't Know Can Hurt 
MP« 16r;j:., Sound, B&W, 12 Mins. 
Nerd to 5;how workers right way of doing a job 
and to correct them when wrong. (NSC) 



LIFT WITH YOUR HEAD 

FS, 35mm, Script provided* 

Teaches and reminds employees how to avoid back 
injuries due to lifting; shows wrong and right 
way to lift and how to reach. (AHMA) 



TO LT'/L l:: .^jvrk*iess 

.MP, I6mm, Sound B4W, 13 MinS. 

A dramatic case portrayal of three ^en who lost 
tiuxr y^jight through carelessness. (AAR) 



MANUAL LIFTING AND HANDLING 

Slides, Color, Script provided* 

How to lift objects without straining or injuring 

the back; how to prevent falls or collisions. (NsC) 



V*;<K JMAR*", STAY SAFE 

i'S, 35mm, Sound, Color, 10 Mins. 

n\w accidents are caused on the job; highlights 

'•t safe work habits. (NRA) 



A NEW WAY TO LIFT 

MP, 16mm, Sound, color, 10 Mins. 

Describes new lifting technique designed to 

eliminate painful back injury. (NSC) 



RirHEST GIFT 

, l»*»mit, S' -iniU Color, 10 Mins. 
» t :]^iato'j •. workers their share of the 
r^sr T.sibxltty for their safety from eye 
mjci . (AFli 



YOU CAN HANDLE IT 

MP, Ibmm, Sound, B&W, 10 Mins. 

D£*monstrates safe material handling methods, lift-* 
ing, carrying, stacking, etc. (NSC) 



SAFETY - 
Fire 

THE ANGRY FIAME 

FS, BSrrj*., Sound, Color, 10 Mins, 
Fire ha:virf!s in foodservice operations, tech- 
niques cn lighting them if they break out; 
preventi.cn, (WRAJ 



READ THE' LABI, AND LIVE 

MP, 16mm, Soami, Color, 9 Mins. 
Explains why warning labels should be read; how 
to distinguish flammable products; safe handling 
practices for paint thinners, cle&ning compounds, 
in&ectic*.]o3. (NrPA) 



SAFETY - 
Safety Programs 



MARGIN OF SAFETY 

16mm, Sound, B&W, 22 Mins. 
Explains the need for safety measured in industry; 
tht* adoption of safety rul (MIPS) 



MP, 16min/ Sound, Color, 20 Mins. 

A review of a typical hospital safety proqram (ANA) 
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FS, 'sSim, :'ourul# Colot , ^\ Mins . 
Teaches a new enployoo how accidents can be pre 
vented while using equipment duriny routine 
work day. (VLI) 



SAFI:TV li' OHDI H 

Mr,16snr., Hound, Color, 10 Mins. 

Discusses the relationship of housekeeping and 

maintenance to safoty. (NSC) 

SANITATION - 
General 

\TR, 7 Mms. 

The double bucket technique, using one mop, 
is demon ;t rated. (AIR) 



MP, 16irjn, Sound, Color, 9*5 Mins. 
Shown the preparation, use, maintenance and 
storaqo techniques of the "Urbana" dust mop 
and wet nop. (VA) 



THK SCHOOI BUS: SPRAY rKCHNIQUE 
VTR, 12 Mins. 

A sanitation procedure for a school bus is 
demonstratod, including the use of a spray/fogger 
unit. (AIR) 



SANITATION - 
Facilities 



COLOR IT CLEAN 

MPr Ifimm, Sound, Color, 20 Mins. 

Follows an area janitor through the daily 

toilet cleaning procedures. (VA) 



co.\*sf:rvi: yoi'R enkrgy 

FS, 35mm, .Sound, Color, 15 Mins. 
Step-by-step procedures for cleanLig 
washrooms. (HUN) 



INTRODUCTION TO fWTMMING POOL SAI>IITATION {M-402) 
MP, 16mm, Sound, Color, 24 Mins. 
An introduction to swimming pool sanitation. 
Lecture. (NMAC) 



KEFP IT CLKAN 

MP, 16mm, Sound, Color, 30 Mins. 
Floor care and rest room cloani*.^ are featured 
with emphasis on step-by-step procedures and the 
Importance of the proper maintenance of these 
areas. (HUN) 



THE LOCKER AND SHOWER ROOMS; HOSE PROPORTIONATOR 
TECHNIQUE 

VTR, 27 Mins. 

One of the fastest methods of applying a 
detergent-disinfectant solution in ar'^a with flocr 
drains is to uso a hose propoi cionator, roupled 
with a qarden hose. (AIR 



THE RFST I'OOM: DOltHLK BUCKFT TECHNIQUE 
VTR, 34 Mins. 

Shows step-by-stop procedures for establishing a 
total sanitary environment in your rest room; 
utilizes the double bucket technique and cotton- 
head mops . (AIR) 



THK RKST ROOM: ffOSH FROI'ORTIONATOR TECHNIQUE 
VTR, 22 Mins. 

Shows a complete sanitation procedure for clean- 
ing toilet bowls, urinals, commodes, sinks, 
mirrors, walla and floors in the rest room 
areas. (AXH) 



THE REST ROOM: SPRAY TECHNIQUE 
VTR, 37 Mins. 

Use of a pump tank sprayer for product applica- 
tion; emphasizes the ability to reach inaccessible 
areas. (AIR) 



SPRAY CLEANING RESTROOMS 

FS, 35mm, Sound, Color, 12 Mins, 

Importance of proper maintenance of floors and 

fixtures in restrooms. (HSCK) 



THE SWIMMING POOh: HOSE PROPORTIONATOR TECHNIQUE 
VTR, 11 Mins. 

A fast and efficient method for keeping the 
swimming pool perimeter free from dirt and germs 
is demonstrated. (AIR) 



TOILET TECHNOLOGY 

MP , 1 6mm , Sound , Col or 

Procedur*^B and methods for the care of restrooms 
and locker room facilities. (ACC) 



SUPRESTION SYSTEf^S 



IMAGINATION AT WORK 

MP, I6mm, Sound, Color, 21 Min<^. 
Illustrated how anyone can do more creative 
thinking; stimulates suggestion program, methods 
improvement and problem solving. (RFI) 



IMPROVING THE .TOn (OK 16 3) 

MP, 16mm, Sound, B&W, 9 wins. 

A supervisor asks an employee for work- improvement 
suggestions . (GSA) 



(lENERAL 



CASH ON THE BARREL HEAD 

MP, Iftmm, Sound, Color, Mins. 

Drives home some hard f..i.'ts about the value of 

an employee's company-provided benefits *'pac. age." 

(BNA) 



COLLECTr.T BARGAINING--YOL- Are There at tne 
Barg^aining Table 

MP, I6mm, Sound, R&W, SO Mins. 

Designed to show management, supervisory and 

plant personnel how r-ol l.^ctive bargaining actually 

works. (AMA) 



THr: LOCKER AND SHOWER ROOMS: SPRAY TECHNIQUE 
VTR 3 3 Mins. 

S^ i how a looker and shower room ran be 
totally cleaned and disinfected with th^ uje of 
a pump tank spray unit. (AIR) 
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CREATIVITY 

MP, 16mm, Sound, 21 Mins. 

Demonstrations exploring the effects on creativity 
of such commor blocks as lack of curio*?i*y and 
irepressive effects of ster»*otyped traininq and 
educr*-ion; suggestions on how to overcome them. 
'AMA) 
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PERFOKMANCE STANDAKDS— Setting Standards 
of Parformance 

MP, 16imn, Sound, 31 Mins. 

Establishinent of a foxindation and framework for 

a productive meeting on setting standards of 

perfoms'^ce. (AMA) 



PREVENTING WASTE 

MP, 16nsn# sound. Color, 8 Mins. 
Motivates all personnel to "think waste** and 
gives a few pointers on some of the little things 
that add up to significant loss. (NEM) 



QUALITY MOTIVATION 

Slides, Sound, Color, 16 Mins. 
Methods of improving employee morale, safety, 
reducing waste, downtime and increasing 
productivi ty • (GPC) 



YOU'RE COMING ALONG FINE. 

MP, 16mm, Sound, Color, 23 MinSt 
Provides many insights into the appraisal 
process. (RFI) 



TRAINING - 
Induction and Orientation 



A GOOD BEGINNING 

MP, 16mm, Sound, Color, 10 Mins. 
Demonstrates and compares ^he correct techniques 
with the wrong way to induct and train 
employees on new jobs. (BNA) 



BREAKING THE DELEGATION BARRIER 
MP, 16nQn, sound. Color, 30 Mins. 
For managers who have difficulty in giving thalr 
people sufficient responsibility and authority. (RFZ) 



COMMUNICATING MANAGEMENT'S POINT OF VIEW 
MP, 16mm, Sound, Color, 24 Mins. 
Shows how managers can become more skillful in 
the aspect of communicating techniques. (BNA) 



DELEGATION 

MP, I6mm, Sound, B&W, 21 Mins. 

Examines the three main aspects of delegations 

Responsibility, Authority and Accountability. (AMA) 



TJtE EPTECTIVE EXECUTIVE 
!• Managing Time 

MP, •16mm, Sound, Color, 25 Mins* 

Demonstrates why every executive needs to know 

where his time goes and how to plan more effective 

use of it. (BNA) 



THE EFFECTIVE EXECUTIVE 
II. What Can I Contribute? 

MP, 16mm, Sound, Color, 25 Mins. 

Any organization is really a group of specialists 

working together as a team. (BNA) 



THE EFFECTIVE EXECUTIVE 
III. Focus on Tomorrow 

MP, 16mm, Sound, Color, 25 Mins. 

Yesterday's successes linger on beyond their 

productive life and become "investments in 

managerial ego." (BNA) 



INSTRUCTING THE WORKER ON THE JOB (OE 155) 
MP, 16mm, Sound, B(W, 14 Mins. 
How not to instruct a new worker and the results 
of poor on-the-job instruction; in contrast, how 
such instruction should be done. (GSA) 



THE EFFECTIVE EXECUTIVE 
IV. Effective Decisions 

MP, 16mm, Sound, Color, 25 Mins. 

Shows how effective executives utilize constructive 
dissent to make sure that each decision is the 
best choice of alternatives. (BNA) 



TRAINING - 
Management 



AN EXTRA 5 KNOTS 

I. The Consnunication of Purpose 

MP, 16mm, sound, B&W, 40 Mins. 

Distinguishes between what people work at and 
what p'^ople work for. (RFI) 



AN EXTRA 5 KNOTS 

II. The Strength of Leaders 

MP, Ivmm, Sound, B&W, 40 Mins. 

Explores four characteristics common to all 

leaders and traces the effects of each on 

motivation. (RFI) 



AN EXTRA 5 KNOTS 

III. The functions of Management 
MP, 16mm» Sound, B&W, 40 Mins. 
Reveals what specific questions a manager must 
answer if his people are to give him that 
"extra 5." 



ARE YOU EARNING THE RIGHT TO MANAGE OTHERS? 
MP, 16m«n, Sound, Color, 28 Mins. 
Every manager has to "earn the right" to be a 
strict, no-nonsense supervisor by building a 
**supportive" relationship with subordinates. (BNA) 



THE EFFECTIVE EXECUTIVE 
V. Staffing for Strength 

MP, 16mmi Sound, Color, '5 Mins. 

Effective executives never ask, "What can my 

subordinates not do?" They ask, "What can he do 

unconononly well?" (BNA) 



GENERAL- MANAGEMENT— Managing a Manager's Time 
MP, 16mm, Sound, B&W, 24 Mins. 

A different: view of where and how a manager spends 
his time. (AMA) 



HOW GOOD IS A COO*" GUY? 

MP, ISmjn, Sound, rolor, ?1 Mins. 

Explores why some l(*w.;ers fail to get the respect 

of their people; how to be fair yet fimi. (RFI) 



LEADERSHIP — Leadership Characteristics 
MP, 16mm, Sound, B&W, 23 Mins. 

Examination of the type of authority a person can 
exercise in getting work done through people. (AMA) 



THE MAKING OF A DECISION 

MP, 16mm, liouna, color, 32 Mins. 

Motivates managers to follow a rational prooiss 

in their decision making. (RFI) 



MANAGKMFNT BY OBJECTIVES 

MP, 16mm, Sound, Color, 27 Mins. 

Offers many important "how-to* a** in applying 

a program using this technique. (BNA) 
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It, Tho T»ru;«'ii ^r'i«in! 7at Ion 

i:«?LaM -md <^}ct ]'»rns t-hi? tm IjUrtlc principles 
of orT»'^i2'ltir)T.. (AMA) 



MAfJAGKRS IN ACTION, SKPIKS II 
V. Skull Practice 

MP, I6mm, Sound, 30 Mins. 

The best tocl55 for conducting a job appraisal 

interview. (AMA) 



MA.v\'";i:M::r/r i iUM ?:i.A:;«if'J* 

111. How Unf )r«iani<sa<- ion Af foots thu Mar* 
MP, Urjn, Sound, b&W, 35 Mlns . 
Thn influt^nce of the organization on the man in 
tArms of the true elemonts which motivate him* 
(AMA) 



MANAfifMfiMT FILM CLASSICS 

IV. The Helationfihip Between Line and *=taff 
MP, 1 6mm, Sound, BiW, 35 Mins. 
Urvoils the rightful place and prerogative of 
lin«* and staff m the communication chain. (AMA) 



MANArj:MK:iT FILM CLASSICS 

V. Kdu Mti-^n ar.d Training of Future Managers 
Ml', lO.tvn, 5>ouna, B&W, 47 Mins. 
Vif.h' H ••hf four basic skills which should be 
tauqht m «:*'V**lopxng future managers. (AMA) 



MANAGr«*S WANTED 

MP, U>mm, Sound, Color, 28 Mins. 

Brings into focus problems which influence the 

career development of every manager. (RFl) 



STYLfS OF LEAUKPSHIP 

MP, Krrjn, Sound, Color, ?6 Mins. 
Helps managers find 'the right balance between 
effective control and the meaningful involvement 
of their people. (RTX) 



TOUGH-MiriOKr MANAGKMF.NT 
I . Management Ly Fxamplo 

MP, 16mm^ Sound, Color, 2b Mins. 

A touch-minded manager is not solely a disciplinar- 
ian, but one whose pritnary drive is to build 
himself, his subordinates ani his organization. 
(BNA) 



MANACKMKNT, McmVATION & THT! NHW MINORITY WORKrp 
Ml', lf,mm, S'^un.i, Color, 4 J Mins. 
t>oals frankly and openly with the problems 
oncount'^red by forf»mr»n and supervisors in 
handling hard-core employees. (RFI) 



TOlTtM-yiN'DEI) MANAGF.MKNT 
II, Thrj Man in the Mirror 

MP, A'jmm, Sound', Color, 25 Mins. 

L'lScussGS a manager's behavior off the job as 

well as on the job. (BNA) 



MATiAr.KRf, ;n Acrmr; 

nr. Mana^^*ment tha .simple Way 

MP, I firms Sound, H&W, JO Mins. 

Six simole steps to good management. ^AMA) 



^!ANA^;LP? 'rj aotion 

V. K »cp the Pressure Dovn 

MP, 16rmr., bound, B^iiW, 30 Mins. 

A frnnk discussion of onn of the toughest pro- 

blons facin*^ a manag^*r: how to correct 

•'nployee performance. (AMA) 



MAN'A'IER? IN ACTION 

X, Management Refueling 

MP, 16mm» Sotind, B&W, 30 Mins. 

Explores the rosources available to the man who 

would get the greatest satisfaction out of his 

management activity. (AMA) 



T^tJr.H-MTNDF.n MANAGKKKNT 

III. The Fully Functionin.^ Individual 
MP, 16mm, Sound, Color, 25 Mins. 
One nust grow, challenge himself, and have the 
courage to stick his neck out to support the or- 
ganisation; in return for the right to expect 
growth opportunities and fair appraisal. (BNA) 



T'^JUGM-MI^inKD MANAGEMKNT 

IV. The Fully Kunctioninc? Organization 
MP, i6mm, Sound, Color, 25 Mins. 
There must be a "grand design" which sets the 
style and tone of the enrtire organization* <BNA) 



TRAINING - 
Supervisory 



MAN ACE HC IN ACTION 

XI. How Do I Know I'm a Pro? 
MP, 16mm, Sound, B&W, 30 Mins. 
A discussion of ^^.r^veral basic qualities of 
the thoroughly professional manager. (AMA) 



THE. CASK OF THK MISSING MAGNETS 
MP, Ihmm, Sound, Color, 10 Mins. 

Helps supervisors to understand that "a taut ship" 
goes hand-in-hand with human relations in build- 
ing a highliy-motivated team. (BNA) 



MANAGERS IN ACTION 

XIII. An Enlightened Manager 

MP, 16mm, Sound, B&W, 30 Mins. ^ 

What IS an enliyhtened manager? ^* A personal 

answer to this provocative question. (AMA) 



MA*NAGEKS IN ACTION, SERIES II 
II, Setting Your Target 

MP, 16mm, sound, B&W, 30 Mins. 

Examines the principles of l-^n^j-ranye planning 

and how to gain the perspective for successful 

planning of any kind. (AMA) 



MANAGERS IN ACTION, SERIES II 
III . What's the Job? 

MP, 16nun, Sound, B&W, 30 Mins. 

Discussion of job descriptions and an organi 

zation chart, their Importance, basic func- 

tibns an^i principles. (AMA) 
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THE CHALLENGE OF LEADERSHIP 

MP, 16mm, Sound, Color, 10 Mins. 

Designed to help super^'isors identify and analyze 

the qualities which mcxue a leader. \BNA) 



INSTRUCT Io^rs OR OBSTRUCT io::s 

MP, 16mm, Sound, color, 10 Mins. 
Will give supervisors many useful hints on how to 
h?.ii(ae the difficult job of communicating ver- 
bally with s ibordinates. (BNA) 



IT'S AN ORDER 

MP, 16mm, Sound, B&W, 12 Mins. 
Illustrates that unless supervisors give orders 
clearly the worker will not be able to carry them 
out efficiently and safely. (AAR) 
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LISTEN, PLEASE 

MP, X6inm, Soundf Col^r# ^0 Mins* 
EmphMizes the importance of listeninf in a 
supervisory job, (SNA) 



MAN IN THE MIDDLE 

MP, 16inm, Sound, B&W, 28 Mins* 
The story of the average supoiviscr caught in 
the middle between his bosSf the union and his 
subordinates t (RFI) 



KEEP IT CLEAN FOR SAFETY'S SAKE 
Slidesi CoXor^ Soript providsd. 
Discttssas houstkaipina choris like kaapincr alalia 
elaar» aXlminatinf tripping has«rda# storing 
tooXs and rags* (NSC) 



LINEN HANDLXNU IN NUMSXNQ HOMES (MIS-864) 
MP, XSmmi Soundi Color # 9 Mins* 
Shows the importance of tha whoXa oycXa of linan 
handling to the control of cross infection in 
nursing homas and related faoiXities* (NMAC) 



OVERCOMING RESISTANCE TO CHANGE 
MP, 16inm, Sound, Color, 30 Mins* 
Shows suporvisors how to recognize the emotional 
factors which breed resistance tp change, (RFX) 



SUPERVISING WORKERS ON THE JOB (OE X57) 
MP, 16Tnin, Sound, B&Wf 10 Mins, 
Illustrates good and poor methods of supervision; 
the dangers of **snoopervi8ing, (GSA) 



THE LINEN RENTAL IKDUdTRY STORY 
MP I l^tm, Sound, CoXor# X3% Mine. 
Shows the use of textiXa garments in induatriasi 
laboratories # '*eXean rooms'* and axpXaina the linan 
supply services. (LSAA) 



THE WINNING COMBINATION 

MP, iS.itm, Sound, Color, 10 Mins, 
Ta-kler the difficult supervisory job of moti- 
vat'r.g subordinates to cooperate with the com- 
patiy*;; efforts to reduce waste and control 
cos<".-* (BMa; 



WORKiSG 'rV' OTHKA SlH^nW^SORS (OE 153) 
MP, I'^nm, Scurd, BAW, ? Mins. 
Shews I cw a 9«*pervisor fails because he doas 
not *w'Co<ar.ize the importance of working harmon- 
iousXy with other people, especiaily his 
fe.Tlow supervisors* (GSA) 



HOUSEKEEPING - 
General 



W.ROroLS— THE TIME SAVERS 

MP I 16nm, Sound, Color, 5 Mins* 

A cap^ult.d view of the aerosol industry; general 

information* (CSMA) 



^'T YOUP. SERV^r" 

MP, ICtnm, Sound, Color, 13H Mins. 
Prese*its tnn history of the linen supply industry 
in North Airerica; shows how the industry works 
in jXt^aning and processing linns. (LSAA) 



CAS. THE CLUTTEFEC/ CORNER 

Mi-, lir.r), Boun^, B&W, 10 Mins. 

How c.^t'.*^r and poor housekeeping contributes 

to acc*dpnts. (NrC) 



DOWN AT THE OFFICE 

MP, 16nm, sound, B&w, 10 Mins. 

Discu&;es importance of good housekeeping in 

officf>B and commercial building operations* (NSC) 



EN^'IRONMENTAL HEALTH ASPF.CTS OF NURSING 

HOMEo (MI£:-60") 

MP 16mm, sound. Color, 14 Vms . 
FrG.^^rnts general and specific factors signifi- 
cant m nji-aing hone facilit^e;:; laundering, 
waste disp.sal, food sanitation* .(NMAC) 



HOUSEKEEPING'S FLACF CM THE THAM 
rs, 35mn, «?nund, Color, 7 Mins. 
Rolatf-*^ n*»od for fUffcrent dppart-'^.ents anc 
now : e^^'L'K op*?.g fits kxx to complete the t«>am* 
(VLX) 
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SOURCE INDEX 



AAR * Association of American Raili^ads 
American Railroads Building 
Washington, D. C. 20036 



BNA • BNA Films 

5615 Fishers Lane 
Rockville, MD 20852 



ACC - Advance Chemical Company 
333 Fell Street 
San Francisco, CA 94102 



BOM • Bureau of Nines 

Department of Interior 
4800 Forbes Avenue 
Pittsburgh, PA 15213 



AFI * Association Films, Inc< 
600 Grand Avenue 
Ridgefield, NJ 07657 



BSI « Bray Studios, Inc. 

630 Ninth Avenue 
New York, NY 10036 



AHA 



AHMA 



AIA 



AIR 



AMA 



ANA 



American Hospital Association 
840 North Lake Shore Drive 
Chicago, IL 60611 



American Hotel & Motel Association 
888 Seventh Avenue 
New York, NY 100X9 



American Institute of Architects 
Documents Division 
1735 New York Avenue, N.W. 
Washington, D.C. 20006 



CIF 



CIPRA 



Ai' Rem, a division of Airwick Indu&tries, Inc. 
Ill Commerce Road 
Carlstadt, NJ . 07O72 



CSMA 



DIV 



American Management Association 

The American Management Association Building 

135 West 50th Street 

New York, NY 10020 DOW 



ANA-NLN Film Library 
267 West 25th Sureet 
New York, NY 10001 



Coronet Instructional Films 
65 East South Water Street 
Chicago, IL 60601 



Cast Iron Pipe Research Association 
Suite 323, Executive Plaea East 
1211 West 22nd Street 
Oak Brook, IL 60521 



Chemical Specialties 
50 East 41st Street 
New York, NY 10017 



Manufacturers Association 



Diver sey Chemical Company 
212 West Monroe Street 
Chicago, IL 60606 



The Dow Chemical Company 
Audio*Visual Center 
2030 Abbott Road Center 
Midland, MI 48640 



APA * American Paper Institute 
260 Madison Avenue 
New York, NY 10016 



EBEC Encyclopaedia Britannica Educational Corporation 

425 North Michigan Avenue 
Chicago, IL 60611 



APE * American Petroleum Institute 
1271 Avenue of the Americas 
New York, NY 10020 



ARMC * Adams Rite Manufacturing Company 
1425 Grand Central Avenue 
Glendale, CA 91201 



FVS * U. S. Fish & Wildlife Service 

Predator and Rodent Control Branch 
Washington, D. C. 20025 



AT&T - American Telephone & Telegraph Company 
192 Broadway 
New York, NY 10038 

(Contact your local Bell Telephone Business 
Office) 



GSA 



GPC 



National Audiovisual Center (GSA) 
Washington, D. C. 20409* 



Gerber Products Company 
445 State Street 
Fremont, MI 49412 



ERLC 
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GWC • Geerpres Wringer Company 
P. 0. Box 656 
Muskegon, MI 49443 



MCP - Multi*Cle«n Products, Inc. 
2277 Ford Parkway 
St, Paul, MN 55116 



H£S 



HI 



HSC 



Health Education Service 

P. 0. Box 7283 - Capitol Station 

Albany, NY 12224 



Hercules', Inc. 
Wilmington, DE 19899 



Henry Strauss & Company 
31 West 53rd Street 
New York, NY 10019 



MHI - Material Handling Institute 
1326 Preeport Road 
Pittsburgh, PA 15238 



MSPSD - Minneapolis-St. Paul Sanitary District 
2400 Childs Road 
St. Paul, MN 55106 



MIPS - Modern Talking Picture Service 
1212 Avenue of the Americas 
New York, NY 10036 



HSCE - HlUyard Sales Company - Eastern 
St. Joseph, MO 64502 



HUN - Huntington Laboratories, Inc. 
r. 0. Box 710 
Huntington, IN 46750 



NAPHCC 



NCA 



National Association of Plumbing, Heating 

and Cooling Contractors 
1016 20th Street, N. W. 
Washington, 0. C. 20036 



National Canners Association 
1133 20th Street, N. W. 
Washington, D. C. 20036 



ISM * Institute of Sanitation Management 
1710 Drew Street 
Clearwater, FL 33515 



NCSA National Crushed Stone Association 
1415 Elliot Place, N. W. 
Washington, D. C, 20007 



ISSA - International Sanitary Supply Association 
5330 North Elston Avenua 
Chicago, XL 60630 



NEM - National Educational Media, Inc. 
3815 West Cahuenga Boulevard 
Hollywood, CA 90028 



JJ 



KAB 



KNA 



U^D 



LSAA 



Johnson & Johnson 

Consumer Services Department 

New Brunswick « NJ 08903 



Keep America Beautiful, Inc. 

99 Park Avenue 

New York, NY 10016 



"Kex" National Association 
7100 Baltimore Avenue 
College Park, MD 20740 



Link-Belt Division, FMC Corporation 
Public Relations Department 
Film Library 
Prudential Plaza 
Chicago, IL 60601 



Linen Supply Association of Anierxca 

P. 0, Box 2427 

Miami Beach, FL 33140 



NFPA 



NMAC 



NOR 



NRA 



NSC 



NWI 



National Fire Protection Association 
60 Batterymarch Street 
Boston, MA 02110 

National Medical Audiovisual Center (annex) 
Station K 

Atlanta, GA 30324 



Norton Company 
New Bond Road 
Worcester, MA 01606 



National Restaurant Association 
Educational Materials Center 
1530 North Lake Shore Drive 
Chicago, IL 60610 



National Safety Council 
425 North Michigan Avenue 
Chicago, IL 60611 



National Water Institute 
420 Lexington Avenue 
Room 1250 

New York, NY 10017 
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oco - Office of Civil Detensc 
Tht' Pvnta^^on 

W.ishin^'.tt^n, I), i\ 2i)M() 



USDA - Motion Picture Service 
Offic*? of Infromatlon 
L\ S, Department of Agriculture 
Washington, D. C. 20230 



PCCl * Single Service Institute 
250 Park Airenue 
New York, KY 10017 



USSPWC • L\ S, Senate Public Works Committee 
Room 4204 

New Senate Office Building 
Washington, D. C. 20510 



RFI - Roundtnble rilms, Inc. 

)21 South Beverly Drive 
Beverlv Hills. CA 90212 



VA - Visual Aids 

University of Illinois 
Champaign, XL 61820 



KMC - Rockwell Manufacturing Company 
FU'Xihle Pipe Tool Division 
41*^ Z.mgs Boulev.ird 
Dallas, TX 75208 



VLI - Vestal Laboratories, Inc. 

Division of W. R, Grace & Company 
4963 Manchester Avenue 
St, Louis, MO 63110 



SCJ • S, r, Johnson & Son, Inc. 

Service Pr:>ducts Division 
Racine, WI 53403 



WGL - Walter G. Legge Company, Inc. 
101 Park Avenue 
Npw York, NY 10017 



SDA - The Soap and Detergent Association 
Industrial a Institutional Division 
475 Park Avenue South 
New York, NY 10016 



WKPC - Wil-Kil Pest Control, Inc. 
522 West North Avenue 
Milwaukee, WI 53212 



SOC • Shfll Oil Company 
Film I.ihr.iry 

450 North Meridian Street 
Indianapolis, IN 46204 



SMI - Sterling Movies, Inc. 

4 3 West 6lst Street 
New York, NY 10023 



Trainex Corpomtlon 

P. 0. Box 116 

Garden (;rove , CA 92642 



TCFC - Tennessee Came and Fish Commission 
Filn. Library 
1600 Lock Road 
Nashville, TN 37207 



3M Coiiipany 
3M Center 
St. Paul, MN 



55101 



Universal Education and Visual Art** 
221 Park Avenue, South 
New York, NY lOOOi . 
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APPliNDIX 4-B 
pp. 191-199 



COLLEGE/UNIVERSITY 



Dupdrtment of the Physical Plant 



Date 



SPECIFICATIONS 
FOR CONTRACT JANITORIAL SERVICES 



SECTION 



l-OI 



1-02 



1-03 



INFORMATION FOR BIDDERS : 

The Janitorial Services Contractor shall furnish all labor 
and equipment necessary to perform the Janitorial services, 
including cleaninq, dusting, wicking, mopping, stripping 
v;axing, polishing, washing, removal of trash and waste 
materials, refilling of dispensers, plus "As Required" 
services described herein such as minimal access snow 
removal in the buildings listed, and to be Included in any 
buildings which might be added in an extension 6f this 
cent ract . 

A general campus map is attached showing the location of 
each of the above buildings. The contractor must 
physically inspect each building before submitting his 
bid. Space diayrams of each building are attached as part 
of these specifications . These shovi the area to be cleaned 
in each building and approximate net area of each room. 
Floor areas may be verified if desired. 

MET SQ FT 

BUILDINGS GROSS TO BE 

TO BE CLEANED SQ FT CLEANED 



\-0k 



1-05 
1-06 



Bids are requested in two ways, (1) a monthly Lump Sum 
charge for each of these buildings, (2) a bid based upon a 
"Time and Material" basis. The University res'jrves the^ 
right to award the contract for any one or ar*/ combinatior 
of buildings, whichever is in the best interest of the 
University, on either the "Lump Sum" or "Time and Material" 
bas i s . 

The Standard General Conditions of Contract attached hereto 
shall apply to this work. 

Contractors are required to submit a bid bond for the sum 
of items in the lumps sum prices based on the total lump 
sum contractual cost for a six-month period; or in lieu 
thereof a certified check in the amount of S% of the total 
lump sum bid. Bond or check are forfei t.-»ble if bidder is 
awarded the contract and fails to perform. 

(sheet 1 of 9) 
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i-07 The Contractor should clarify any questions ne may have 

prior to his submission of a bid by contacting the 
Buildings Services Superintendent, located In the 

B uilding, phone number . 
Tho submission of a bid shall indicate that the Contractor 
thoroughly understands the scope of the worl< and the 
services to be performed. 

1- OB ' While this Initial contract is to be awarded for a six (6) 

month period, it can be extended for an additional six (6) 
month period, after periodic reviews and mutually agreed 
upon amendments up to a total of at least three (3) years. 
1*09 It shall be the Contractor's responsibility for compliance 

with all local, county^ state and federal laws. 

SECTION \±, GENERAL CONDITIONS ; 

2- 01 The right is reserved by the University to reject any or 

all proposals, and to waive any formal requirements as 
the Interest of the University may require. No Bidder 
may withdraw his bid within thirty (30) days after the 
formal opening thereof. Acceptance of any proposal will 
be subject to approval of submittal data and engineering 
equl pment . 

2-02 Bidders must allow sufficient time for all bids, either 

mailed or hand-carried to reach this office by the date 
and time Indicated for the bid opening. Late bids, 
Including those postmarked prior to the bid opening date, 
will not be considered. 

2-03 Forms for Bid Proposals are Included In this specification. 

Bids are requested In triplicate. If you are not In d 
position to bid on the work at this time, please so state 
in writing on the Bid Proposal Form In order that the 
University may retain your name on Its listing of preferred 
bidders for future work. 

2'Ok Contractors and Subcontractors should Include the applicable 

Sales and Use Tax on all purchases. Contractors will be 
required to pay the tax on all purchases and can recover 
it only as a part of his price. 

2-05 This contract Is to be in force for a period of six months 
commencing and terminating on _ . 

2-06 The University and the Contractor shall each have the right 

to terminate the Contract upon thirty days written notice 
to the other party. 

2-07 In view of the policy of the University with respect to 

endorsement of products, materials or equipment of any 
manufacturer; the Contractor shall not permit endorsements 
by photographs or written statements Involving the University 
without prior written approval of the University through the 
Building Services Division. 
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All work under this contract shall be Inspected by the 
Superintendent of Building Services Division, or his 
representative, to Insure strict compliance with the 
spue I f Icat Ions . 

B«cau?.e of the acute shortage of parking space, the 
Contractor's personnel will be required to park In those 
parking areas where assigned. Failure of Contractor's 
employees to park their personal automobiles where assigned 
may result In a parking violation citation, with accom- 
panying monetary penalties or In violations of safety 
regulations the vehicles may be towed away and held until 
towing charge Is paid. 

Since the University cannot be responsible for losses of 
Contractor's supplies, tools, or equipment. Contractors 
are hereby notified of their responsibility for providing 
proper identification and security for such Items at their 
own expense. 

The Contractor will be responsible for all damages co 
University property caused by his employees. Such damage 
shall be repaired promptly by the Contractor to the 
satisfaction of the University, at no expense to the 
Un iversi ty . 

The Contractor shall be responsible for payment of all of 

his payrolls including withholding taxes, social security, 

unemployment compensation insurance, and for payment of his 

public liability insurance and employee bonds. Particular 

attention is called to records required If the contract is 

awarded on the '•Time and Material" basis. 

Payment for services shall be made to the Contractor once 

a month upon submission of an invoice consisting of an 

original and two copies, properly certified. 

The University reserves the right to increase or decrease 

the cleaning of certain areas as circumstances may require. 

In the event of increased or decreased cleaning requirements, 

the Contractor shall submit in writing to the Department of 

the Physical Plant the change in man-hours of time and the 

additional cost or credit to the University. The cost or 

credit will be expected to be reasonably proportionate to 

the initial bid price compared with square footage of 

cleaning area. When the proposal is accepted by the University, 

it shall be confirmed in writing. 

The Contractor shall provide all necessary machines, equipment, 
tools and labor, etc., as may be necessary to perform the 
work outlined herein. The University, Building Services 
Division, Department of the Physical Plant, shall approve 
all cleaning material or supplies, such as roll paper 
towels, toilet tissue, cleaners, liquid wax, liquid floor 
soap, seals, detergents, disinfectants, and liquid or bar 
hand soap for the use by the Contractor. The Contractor 
shall deposit trash in the refuse containers adjacent to the 
the building. 
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SECTION UK PERSONNEL REQUIREMENTS AND WORK PROCEDURES ^ 

3*01 The Contractor shatl present on the Job at all times 

during the working hours, a competent Superintendent 
and any necessary assistants. Prior to the commence- 
ment of work, the Contractor shall submit In writing 
to the Department of the Physical Plant, for prior 
approval the name of the person Intended to be employed 
as Superintendent ^01^ the execution of this contract 
along with his qualifications and past e)<perlence« The 
Superintendent shall be required to report to the 
Building Services Division, Department of the Physical 
Plant, as necessary to review cleaning requirements and 
deficiencies with the University Superintendent of 
Buildings Services. 

3*02 The University reserves the right to execute a background 

Investigation on any employee of this Contractor and to 
require the Contractor to remove any employee from the 
campus whose actions are considered detrimental to the 
best interest of the University, The Contractor shall 
at all times enforce strict discipline and good order 
among his employees and shall not employ or permit to 
remain on the work, any perron he considers unfit. He 
shall enforce all regulations relative to the use of 
water, heat, power, smoking, and the control and use of 
fires as required by law. Employees shall not be allowed 
to loiter on the premises eUher before or after their 
working hours. 

^^0} « Due to the existence of valuable equipment and property, 

strict supervision shall be maintained to prevent petty 
larcenies and thefts. The University shall reserve the 
rinnt to search the Contractor's employees prior to their 
leaving the premises, without any prior notice of such 
act Ion • 

3-04 Contractor's employees may use janitor's closets In each 

building where they may change clothing and wash up. The 
Contractor shall Insure orderliness and cleanliness of such 
areas at a1 1 times. 

3-05 The successful Contractor snail properly identify each 

employee engaged for this work. Also, the Contractor shall 
provide each employee with an identification card, approved 
In form by the Building Services Division, for entrance and 
exit from the building. Additionally, the employee shall 
be required to punch a time clock each working night upon 
arrival and departure. Contractor shall submit weekly 
tabulations of all employees who have worked with accrued 
time, which form must be signed by Contractor's Superinten- 
dent and the Building Services Supervisor assigned. 
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3-06 The University will periodical ly Inspect all work performed 

by the Contractor. Normal ly» at least a weekly Joint 
Inspection shall be conducted by Contractor or his 
representative and a representative of the Building 
Services Division. 

3-07 Keys for buildings are controlled by the University Night 

Supervisor, Buildings Services Division, or his assigned 
assistant at all times. The Night Supervisor or his 
assistant will unlock all doors, and relock all doors after 
cleaning has been accomplished and see that the Building 
has beer secured after quitting time and keys returned to 
the Building Services Division Office. F.very effort shall 
be exercised by Contractor's employees to conserve 
electricity by only lighting areas In which work Is 
currently being performed. 

3-08 Contractor's employees shall report on forms furnished by the 

University to the Superintendent, Building Services, any 
conditions of leaky faucets, stopped toilets and drains, 
broken fixtures, etc., and any unusual happenings In the 
bullying. 

3-09 Contractor's employees shall close and lock windows and turn 

off all lights. When night cleaning Is finished, except as 
may be designated to remain lighted for security lighting. 

3-10 Contractor's employees shall not disturb papers on desks, 

open drawers or cabinets use telephones, televisions, 
radios, or drink or gamble while on duty on the campus. 
Violations will be grounds for dismissal. 

3-11 Contractor shall not hire any personnel employed by the^ 

Unlver:5ity regardless of their classification since work 
beyond forty (^O) hours weekly at the same place of 
employment entitles workers to OVERTIME RATES. 

3-12 For purposes of coordination and control the Contractor must 

so arrange his employees' HOLIDAYS, SICK LEAVE, AND VACATIONS 
to conform to University schedules. These specifications are 
not intended to dictate to the Contractor what his leave 
policies will be. However, the Contractor must make proper 
allowances .or the employees' fringe benefits in this building. 
The University will not pay for any time away from the job. 

3- 13 Complete cleaning services will be required dally in all 

buildings, fifty-two (52) weeks per year. 

SECTION iV. WORKMANSHIP AND HOURS : 

4- 01 All work shall be performed Monday through Friday, inclusive. 

between the hours of midnight and 4:00 a.m. except as de- 
scribed in paragraph 4-02. Also, the Contractor shall 
schedule and arrange his work so he will not interfere with 
operational functions of the building. At indeterminate 
times, some areas of the building will be occupied and used 
by employees for after-hours work, and such circumstances 
shall not alleviate respons i bi I i t<y of required cleaning at 
a later time. 
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4~02 Special Personnel Requirements: Contractor shall be 

required to provide tha following personnel as 
indicated In specified buildings. 



LIST HERE ANY SPECIAL COVERAGE BY BUILDING 

AND TIME 
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i§£ri0^1 V . WORK STANDARDS ; 

Definition of various operations - 

CLEANING ; To free from dirt or Impurities, removing 
stains, elthsr by hand or with tools such as urinals, 
water closets, sinks, drinking fountains, light fixtures, 
mirrors, etc. 

BUFFING ; To clean or shine with a floor machine, surfaces 
such as resilient tllos, terrazzo, wood, sUte, etc. 
DUSTING ; To remove surface dust or dirt as from furniture, 
flies, sills, blinds, telephones, vents, grills, lighting 
fixtures, with properly treated cloths. 

EMPTYING ; To remove accumulation of trash or re'ildue from 
waste containers, ash trays, receptacles, etc., and deposit 
In designated containers on outside of buildings. 
MOPPING ; DAMP AND WET. To wash, wipe and remove from floor 
and stair surfaces to leave acceptably clean. 
PO L ISHING ; To smooth and brighten as by rubbing with 
polishing cloth using proper pastes, etc., as surfaces may 
require, such as brass, furniture, counters, mirrors, etc. 
REF I LL ; To replace the contents of a container such as 
soap, toilet tissue, towel dispensers, etc. 
STRIPPING ; This Is a colloquial term for removing built-up 
waxes, seals and other floor dressings, the original natural 
surface before applying a fresh coat of protective cover to 
surfaces such as resilient tile, wood, terrazzo, etc. 
SWEEPING ; To remove or clear away dirt or debris with a 
broom or brush. Normally all horizontal surfaces subject 
to foot or wheeled usage. 

VACUUM ; To clean with a vacuum cleaner. Regular emptying 
of collector device Is Importan*: and proper setting of 
height above surface will Improve effectiveness. 
WASHING : The act or process of making thoroughly clean by 
moistening, wetting, scrubbing, rinsing, with water plus 
proper quantities of soap, detergents and disinfectants as 
furnished for various objects and equipment. 
WAX I NG : To cover or treat with liquid wax or other floor 
finish In proper quantities over properly prepared surfaces 
to protect and beautify. 

WiCKING ; This Is a trade term to describe the process of 
sweeping, dusting and cleaning floor surfaces with a treated 
yarn mop. 

5-02 Frequency of Operations - The Contractor snail be required 

to schedule his work to Insure that the following frequency 
of operations are adhered to or exceeded In order to Insure 
the University of the cleaning standard It desires. 
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DAILY: ) . Clean ash trays 

2. Clean elevttor tracks and Interiors. 

3. Clean mirrors and glass surfaces. 
Clean toilets, urinals, sinks, fixtures, 
partitions, paper holders. 

5. Clean coatracks, etc. 

6. Clean erasers-chalk board type. 

Oust ; Bookcases; Desks; FM ln<j cabinets; also pianos If 
present; Lamps; Floors; Tables; Telephones; Window 
sills; Radiators; Convertors and unit; Ventilator 
cabinets; Ref-lgerators and Vending machines. 

Empty ; Pencil sharpeners; Waste baskets. 

Ref 11 1 ; Soap dispensers; Toilet tissue holders; Paper 
towel dispensers. 



5-04 



5-05 



5-06 
5-07 
5-08 



Sweep ; 
Vacuum ; 

Wash ; 

Damp 
Mop ; 

Buff ; 

WEEKLY: 



MONTHLY ; 



QUARTERLY; 
SEMIANNUALLY; 
ANNUALLY: 



Stairs; Floors 

Carpeting and rugs (particularly walk-off rugs 
In entrances) . 

Chalkboards and chalk trays; Drinking fountains and 
sanitize; Hand rails. 

Lobbies; Hallways; Rest rooms; Laboratories, If 
necessary. 

Lobbies; Hallways. 

1 . Damp mop floors . 

2. Dust shelving, Including books , 1 Ibrary stacks. 

3. Damp mop stairs. 

4. Dust lockers. 

5. Sweep exterior entrances to adjoining sidewalk. 

1. Clean air vents and Interior doors. 

2. Dust tab arm chairs and Venetian blinds. 

3. Wax and buff floors (resilient). 

4. Vacuum upholstered furniture and drapes. 

1. Scrub uncarpeted floors. 

2. Wax resilient floors. 

1. Strip and wax resilient tile floors. 

2. Wash exterior doors. 

1. Clean lighting fixtures. 

2. Shampoo carpeting. 

3. Wash Venetian blinds and wash windows interior 
and exterior. 
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S'OS AS REQUtREDi Snow removal off porticos and steps down 

to juncture with grade or sidewalks. Sprini<le sand when 
necessary. This type of special service Is required 
the expense of interior cleaning to insure safe accesV" 
by students to c* »s and to avoid hard packing and 
freezing on stepr . This Is a Judgment decision which 
must be made depending on type and severity of snow. 
Optimum is clearing of entire steps In light snowfall 
to a 5' wide access path in heavy snowfall. 
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UTILITIES DISTRIBUTION 

SYSTEMS 

HEAT, WATER, POWER, AND SEWERAGE. These are the primary utility 
services all schools need in order to operate. Because of the 
expense and expertise required, only large universities can afford 
on-campus plants for generating electricity, purifying water and 
treating sewage. Most small colleges generate only heat and pur- 
chase the remainder of these services from public or private 
utilities companies. Nearly all, however, must operate systems 
for distributing these services across the campus, a fact that 
means important responsibilities for the physical plant department: 
It must inspect, service and repair the sewers and all pipes, poles, 
valves, and switches that channel heat, power and water to working, 
living and learning areas across the campus. 

This chapter concentrates, therefore, on the distribution 
systems for these major utilities with only brief reference to 
related services and additional problems faced by physical plant 
departments that also produce heat and, less frequently, water. 
A complete list of the utilities and educational Institution might 
require would include: 

1. Chilled water for air conditioning 

2. Electricity 

3. Fuel gas 

4. Heat supplied by steam, water piping or 
electric wiring 

5. Sanitary sewage 

6. Storm drainage 

7. Telephones 

8. Water for domestic use, fire protection 
and irrigation 
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UTILITIES DISTRIBUTION SYSTEMS 



GENERAL RECOMMENDATIONS 



GENERATING PLANTS 



As mentioned earlier, most small schools find it ir.ore economical 
to purchase raw energy from local companies. A college in an 
isolated area not served by utility companies must of necessity 
build and operate a complete utility system that includes water, 
power, heat, and sewage plants. A rapidly growing college may be 
forced by economics to do the same at some point in its development. 
Such a decision will depend heavily on factors such as local 
availability of service, price structure, and capabilities of the 
physical plant staff. 



CONSTRUCTION PLANNING 



When constructing central utility plants or expanding utilities 
lines, important points for plant admijnistra.tors to remember are: 

1. Extensive changes in a utility system require careful 
study, including an economic analysis of the options 
and an expert technical appraisal of the various 
designs by outside consultants. 

2. New construction, particularly of utilities, always 
involves a long lead time between initial plans and 
final completion. 

3. All utility needs should be projected at least 10 
years ahead. 

4. Utility plans, therefore, should be carefully 
integrated into the campus comprehensive development 
plan. 
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UTILITIES DISTRIBUTION S^'STEMS 
General Recommendations 



These recommendations apply both to generating plants and to 
the distribution systems they feed. A major department following 
these guidelines can avoid unnecessary expenses like: -building a 
heating plant that Is Insufficient by the time It begins operations, 
relocating underground lines In order to free a new construction 
site, or replaclna underground lines with larger sizes to handle 
additional expansion. 



CONTRACT MAINTENANCE 



A problem common to ymall colleges in both Isolated and urban 
areas is a restricted physical plant staff. When a physical plant 
department lacks personnel trained In maintenance of utilities 
systems, it may be necessary to contract these services with the 
local utilities companies. Contract maintenance means either that 
the company completely manages the utilities or that it provides 
only periodic assistance on problems too specialized for the 
In-house staff to handle. With the first option the company 
performs a designated number of Inspections and maintenance 
operations throughout the year. The second option may call only 
for annual inspection and emergency assistance on complicated tasks 
such as ser/lcing or altering high voUage electric lines. 

The aim of the physical plant department, however, should be 
eventually to manage utilities completely In-house. Because 
utilities are essential to the functioning of the school plant, it 
is preferable to have a capable staff on campus at all times. 
Certain tasks always require attention— testing transformers, 
packing leaky valves, and cleaning collected sediment in sanitary 
sewer manholes. School personnel are more hlqhly motivated in 
their work than company employees, and they eventually should 
become more knowledgeable about the peculiarities and problems of 
the school's system. Unforti'nately, s physical plant department 
that has to fann out such an important job may appear to default 
on one of its basic responsibilities. 
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UTIi. ITIES DISTPIBUTION SYSTEMS 
General Recommendations 



IN-HOUSE MANAGEMENT OPTIONS 



At small colleges, it is often a combined buildings and 
utilities division that takes charge of managing the utilities. 
The rationale for this is simple: Tradesmen such as electricians, 
Plumbers and steamfitters usually are capable of working on many 
facets of the utilities systems. For certain kinds of equipment, 
however, the department should provide additional training to 
qualify some men as stationary engineers or to prepare them to 
handle more complicated aspects of utilities maintenance. A 
buildings electrician, for instance, normally would not be capable 
of splicing high voltage electric cable. 

As the institution expands, it may become more efficient to 
assign utilities to a separate physical plant division, but only 
when enough men are available to completely staff the new section. 
If a separate utilities division is established, the physical 
plant director can assign responsibilities in accordance with the 
construction guidelines of the American Institute of Architects. 
These guidelines recommend drawing a line five or ten feet away 
from the perimeter of each building in order to designate all 
services inside the line as part of the building and all those 
outside it as part of the distribution systems. Such a demarcation 
leaves the buildings division with'care of all interior equipment, 
and gives the utilities division all exterior lines as well as 
central utility plants. 



COST AND CONSUMPTION RECORDS 



Utilities administrators find careful consumption and cost 
records their most important management tool. Good consumption 
records identify average, peak and minimum demands, timing and 
. duration of the peaks, and month-to-month use rates. Complementing 
them are cost records that show and graph rate schedules, total 
expenses, and unit costs for each type of utility provided or 
purchased. A good record keeping operation is worth special effort: 
The data it accumulates vitally benefits utilities management. 
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Increased economy Is another benefit of good records. When 
records have been kept for several years and utilities are metered 
on a regular schedule, administrators can quickly detect unusually 
large and sudden uses by comparing monthly totals to past averages 
for each period. Heavy energy flow may stem from new uses of a 
building or from leaks and defects in the distribution system. 
Without historical records, administrators are apt to overlook 
these problems. 

Important to both efficiency and economy are accurate budget 
projections, especially when they estimate the cost of servicing 
new building areas. Essential to these projections of future needs 
Is the backlog of consumption trends and costs. 

In order to determine consumption, administrators must assign 
someone to read the meters. Instead of rotating this job, it is 
more effective to designate the same people to handle it regularly. 
Train them thoroughly in the different types of meters, schedule 
their work to allow the same time lapse between readings, and 
instruct them on how to keep orderly logbooks with separate pages 
for each meter. Since these readers, in effect, make periodic 
inspection tours, they can also be charged with reporting 
malfunctioning meters and many other general repair problems they 
observe on their rounds. 

For all cost and consumption records, special forms are 
required that specify the exact information required. Each physical 
plant director will want to design forms most appropriate to the 
information needs of his institution. Devising the best format for 
each type, however, is seldom a one-time effort. To facilitate a 
trial -and-error search, it is preferable to mimeograph the early 
versions for general use instead of printing them. After testing 
the form in actual use, the director can then revise it easily for 
the final, more expensive printing. Samples of various forms for 
utility records are shown in Figures 5-1, 5-2, 5-3, and 5-4. 

A word of caution about possible excesses: A division or 
department head should periodically review the whole record keeping 
operation to insure that the department is only compiling data it 
can actually use. Practical use will vary from campus to campus. 
Some schools, for instance, will want to monitor costs for lighting 
every building; others may only need the monthly total for the 
entire campus. Paperwork for its own sake is the obsession of the 
weak administrator. If the data is not used in one of the ways 
mentioned above, there is probably no justification for compiling 
it. 
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TECHNICAL RECORDS 



Though the point seems obvious, it is still worth stressing 
that the physical plant department must have an effective map 
system for each utility, primarily because most of them require 
underground lines and connections. In essence, a map system 
consists of two elements: 

An index map . Basically a general schematic accurately 
plotted for manholes, inlets, valves and hydrants in 
order to show the entire utility layout with index 
numbers on each portion correlated to the construction 
drawings. 

2. Construction drawings . "As-built" plans that show the 
size and number of pipes, cables and conduits; profiles 
of mains and intersections; invert elevations for 
conduits, inlet pipes, and outlet pipes. 

Figure 5-5 is an example of a schematic utilities layout for a 
portion of a campus and Figure 5-6 is an example of a detailed 
reference sheet showing details of all conditions referenced by 
specific locations to the schematic plan. The department should 
have master copies of these drawings on an easily reproducible 
medium such as linen, tracing paper, sepia or mylar. These masters 
should never leave the file room, but those who need them— 
engineering consultants and repair men--should be allowed to make 
copies when needed. 

These maps and drawings are important for designing additions 
to the utilities system, performing routine maintenance and 
repairing leaks, breaks and outages. Accurate, easily retrievable 
documents reduce exploration by trenching and eliminate the breaks 
that often result during utilities repairs and modifications. 

It might be helpful to develop a numbering key for manholes 
(and inlets on storm drainage) in each utility system. Such a 
numbering system for fire hydrants has proved extremely helpful for 
both maintenance personnel and local fire departments. For a fire 
hydrant numbering system, stencil the numbers on the hydrants and 
furnish the fire department with copies of the key map. The index 
maps described above should be completed as a permanent record on 
linen or plastic so they will reproduce easily for use by 
maintenance men, engineering consultants, and others interested in 
the various systems. All changes require map revisions, and all 
revisions should be dated. 
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all manholes. 
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PIPE TUNNELS 



General recommendations about utilities must include some 
discussion of pipe tunnels. Of the three types of underground 
lines— direct burial pipes, conduits, and pipe tunnels— the last is 
by far the best alternative, but the least used. One tunnel can 
accommodate all the pipes and conduits for heat supply and return, 
domestic water, gas, electricity, telephones, and other systems— in 
short, all the basic utilities services except for storm drains and 
saniteiry iiewers. Generally, ail these utilities are strung along 
the walls of a large tunnel that loops through the main sections of 
the campus, with small branch tunnels or conduits Teeding individual 
buildings. 

The great advantage is accessibility: Maintenance personnel 
can simply walk up to any problem point and service it with plercy 
of room and light to work by. Additional uses include trash removal, 
and emergency movement of people about the campus during a blizzard 
or hurricane. At some schools tunnels also provide convenient access 
for handicapped students using wheel chairs and crutches. The great 
disadvantage is cost: Pipe tunnels require a large initial 
expenditure, which rules them out for many small schools. Because 
these tunnels simplify continuing maintenance and reduce its cost, 
however, they should be studied carefully whenever a new school is 
planned or an existing one is considering rapid expansion or 
replacement of its old utilities system. 

The two main types of pipe tunnel are concrete and prefabricated 
metal. Before installing either, the physical plant director should 
have his design engineer or an outside consultant study factors as 
initial cost, maintenance costs, and projected life expectancy for 
both types. 

Both kinds of tunnel are buried the same way a simple pipe is. 
After an open trench is dug, a concrete tunnel is constructed there 
or a prefabricated tunnel is placed therein. The trench is then 
backfilled to cover it. These rectangular- tunnel s come in various 
widths and sizes, depending on the dimensions of the utilities they 
accommodate. A wel 1 -designed shaft provides adequate lighting and 
ventilation, enough headroom to permit men to stand erect and work 
easily, numerous exits to allow quick escape, and expansion room 
for easy installation of additional piping. 
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The concrete version entails greater initial cost because it 
requires that waterproofed, reinforced concrete sides be constructed 
in the open trench. Concrete tunnels last longer, however. Metal 
tunnels, on the other hand are cheaper because they can be 
prefabricated in a factory. Manufacturers build them with all 
piping installed at the plant, transport them to the site in 
sectional lengths, place them in the trench and then weld all the 
tunnel and interior pipe connections. 



LOOPING 



For underground lines distributing water, heat and electricity, 
two layout designs prevail. The simplest, least expensive and least 
efficient is the main single line feeder with branch lines to 
individual buildings. In a sinqle-line set-up, a break cuts off 
service to all the buildings beyond that point. Nothing can flow 
past the breakpoint unit until it has been repaired. The preferable 
method, therefore, is the loop or grid pattern in which the main 
trunk circles back and reconnects in one or more spots with the trunk 
line leading from the supply source. With this circular layout 
personnel can reroute water, steam or power around the break by 
oroper switching and valving, and thereby backfeed the remainder of 
the system. 



WATER 



Given a choice, a college should purchase its water from a local 
company or municioal system. Poor quality water brings disease, 
corrosion and complaints unless properly treated, and treatment 
requires installation and maintenance of a filtration plant. By 
purchasing the water, a school can avoid problems a utilities 
company can manage better. 
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PRIVATE SUPPLY 



Isolated schools located far from public utilities, however, 
have no choice; they must collect, treat and pump their own water. 
For collection, they have two options: (1) drilling a deep well to 
an underground stratum, or (2) drawing water from an impounded 
stream or lake. 

Drilled water is the most efficient for large quantities. It 
taps deep and extensive aquifiers with outcrops many miles away, 
and yields a constant supply unhampered by sudden fluctuations in 
the water table level. Deep water is usually of such good quality 
that it needs only minimum treatment. These advantages can offset 
the large initial expense for deep drilling. 

Drawing water from a ponc^ lake or river requires a pumping 
station with a pipe extending out into the water. This pipe can 
be laid along the bottom or, if greater protection is needed, 
buried in a backfilled trench much like pipe installed on dry land. 
To keep fish and debris out of the system, protect the intake end 
with screening or grating. 



TREATMENT 



Most schools that draw their own water also have to treat it. 
Because a water purification plant is essential to health, a 
knowledgeable consultant should participate in any construction or 
expansion planning. Once the plant is operational, an intensive 
continuing maintenance program should begin with daily sampling and 
testing to insure the product meets health standards. Both the 
consultant and local health officials can assist in setting up an 
adequate testing procedure. A service contract could also be used 
for maintenance of the treatment plant. 

Water treatment aims at removing silt, dirt, and bacteria, and 
consists of two steps--sedimentation and filtration. The first 
requires a large basin or reservoir to hold the water pumped from a 
river or lake. There the water simply lays at rest for a period while 
much of the suspended dirt and silt slowly settles out. If it i^ 
necessary to speed the process, certain chemicals can be added. 
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Filtration follows sedimentation. To clean large quantities, 
pass the water through a bed of specially graded sand or through a 
mechanical filter. Both strain out very small particles that did 
not settle out during sedimentation. If performed carefully and 
properly, filtration produces water free of contaminants. To 
insure final purity, chlorine is added after filtration to remove 
any bacteria which may have passed through the filter or which may 
reside in the distribution piping. 



STORAGE 



Since filtration rates are fairly constant and usage rates are 
not, the purified water must be stored during periods of light 
usage to prepare for peak demands. Over the decades the traditional 
metal overhead tank has proved the most satisfactory storage. 
During hours of slack use, water is pumped into it; then during 
heavy use periods it runs by gravity flow to wherever it is needed. 



PUMPS 



A water system, even one that connects to a public water supply, 
will require numerous pumps. Since pumps come in many sizes and 
designs, the physical plant administrator would do well to get 
professional engineering help in selecting the ones appropriate to 
his needs and in setting up a maintenance program. Representatives 
of reputable pump manufacturers can provide valuable advice. 



PIPES 



Professional advice can also help in selection of pipe, a choice 
based primarily on the water pressures used in the system. The most 
common piping is made of cast iron. Manufactured in several weights, 
the pipe and its fittings come with mechanical -type joints and 
neoprene gaskets to make installation rapid and easy. Some newer 
systems feature a considerable amount of cement lining applied as a 
wash to the inside of the cast iron to deter tuberculation. 
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MAINTENANCE 



If properly designed and constructed, the water system should 
cause little trouble and require little maintenance. The main 
problem will be leakage. Considerable waste usually occurs within 
buildings due to leaky faucets and to faucets left partially open. 
Waste can also occur in the distribution system itself through 
leakage at pipe joints and valves. Less serious is an occasional 
break in one of the lines, perhaps from new construction. In these 
cases, the physical olant department should have an emergence plan 
formulated ahead of time that details what each person will du. It 
also needs to keep on file the index map and construction drawings 
of the mains and valves mentioned earlier. 



HEAT 



Heat is the one utility usually generated on campus. The primary 
concern for an institution is how many plants to operate— one or 
several. In its first stages, of course, a small school could use 
one furnace in its largest building to also heat its other 
structures, if any. Once an institution expands to more than half 
a dozen buildings, however, it faces the basic issue of whether 
it is more economical to place a small unit in the basement of each 
new building or to build one large central plant with underground 
piping system to service the whole campus. To resolve the issue, 
planners must evaluate a multitude of factors. 

First, the case for decentralized heating: 

1. The school saves the large expenditure needed to 
construct a central heating plant and extensive 
underground piping system. 

2. It saves the expense of maintaining the underground 
pipes. 

3. In-building plants lose less heat in transmission. 

4. Separate installations eliminate a large unappealing 
structure that inevitably mars the campus aesthetics. 
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DesDite the advantages, the perceptible trend is toward central 
plants* largely because of the following reasons: 

1. Centralized heating requires only one back-up unit 
for the whole campus instead of one standby in each 
building; a substantial economy. 

2. Plant design for centralized heat is more economical. 
Because a central plant will seldom provide maximum 
heat for every building on campus at the same time, 
it is not necessary to design in a maximum heat 
capacity for the total campus. In the event that a 
simultaneous maximum demand occurs, the main and 
back-up furnaces can operate for a time on overload 
capacity. 

3. One plant constantly attended by qualified engineers 
is less likely to suffer serious breakdown than 
numerous unattended plants. 

4. A single smoke stack generates less pollution than 
several, and treating its emissions is relatively 
inexpensive. 

^. A central plant eliminates the need for stack and 
furnace space in each new building, thus freeing 
more usable floor space and saving construction 
dol lars. 

6. Conversion to a different fuel is relatively easy 
with a single central plant. If the energy crisis 
worsens, this flexibility could become an important 
factor. If oil becomes scarce and expensive, for 
example, many oil burning plants could be converted 
(and in some cases reconverted) to coal . 

Also pertinent to the heating questions are local regulations 
governing the size and operation of heating installations. For 
large plants, the law requires stationary engineers in constant 
attendance. The size and power limits for unattended stations 
vary from state to state, but one general principle prevails: 
The larger and more powerful the plant, the greater the danger, 
and the greater the need for qualified engineers. This could be 
the key to answering the question: When a school plarr buildings 
large enough to require stationary engineers for each <;."»parate 
heating plant, it may find a central plant is feasible in light of 
the substantial savings on manpower costs. 
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BOILERS 



Given the many types of media, boilers and fuels, the physical 
plant director who does not have a mechanical engineer on his 
payroll should hire a consultant to help him select an appropriate 
heating system. The three widely used heating media are; 

1. Conventional hot water, which uses water near but 
below 212" 

2. High temperature hot water, which carries more BTUs 
per pipe inch by heating water into the 250'*-350'* 
range 

3. Steam, which comes in low, medium and high pressures 

Boilers that generate steam and heat water are cast iron or steel, 
hand or stoker fed; and burn wood, coal, oil, or gas. 

Cast iron boilers come in round and rectangular varieties. They 
are shipped in sections, assembled in place, and expanded by the 
addition of new sections and corresponding platework. 

Steel boilers come in fire-tube or wate>^-tube types. They are 
usually shipped in one piece ready for piping connections. Some 
feature factory installed water jackets, others are simply set in 
place and refractory lining is installed on-site. 

Packaged boilers, as the name implies, are totally fabricated 
in the factory. Although widely used for smaller heating plants, 
t: ey come with exotic control systems that can cause problems. Any 
school purchasing one needs special assistance from engineering 
consultants and the manufacturer. The purchaser should insist on 
a strong performance guarantee. 



HEAT d"ISTRIBUTION 



The heat distribution system is usually underground. As 
mentioned earlier, the pipe tunnel is the ideal system, but one which 
many schools cannot afford. Consequently, direct burial of heating 
pipe in some kind of protective conduit is the most widely used 
installation method. 
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Design and installation of underground conduits must meet the 
following conditions: 

1. Firm foundation to prevent settlement 

2. External and internal drainage 

3. Capability to withstand corrosion 

4. Strength to carry the load imposed on it 

5. Effective insulation 

To meet these conditions, special care is necessary in selection and 
installation of valves, fittings, pressure-reducing valves, traps, 
and supports. Branch connection points should always be located in • 
manholes for proper anchoring, dripping and valving. 

Proper insulation requires special attention and must resist 
fire, water, vermin, and corrosion. It must remain stable in 
relation to the pipeline, and regain its original insulatinq 
qualities after flooding. In addition, it should have the lowest 
practical heat conductivity. 

Pipe selection depends largely on local soil conditions and the 
availability of piping materials and prefabricated systems. 

In an emergency, a college may have to resort to temporary 
above-ground distribution. When necessary, steam and hot water can 
be circulated through bare iron pipe, plastic pipe or prefabricated 
pipe conduits. Insulation is always required, as encasement with 
plastic, wood, sheetmetal , concrete, tile, pressed asbestos, or 
some combination of these. If at all possible, above-ground 
installation should be avoided; it causes inconvenience, endangers 
pedestrians, and is vulnerable to accidental damage and vandalism. 

For information, planners can consult the American Standard 
'"ode for Pressure Piping which thoroughly explains heating and 
piping systems and includes fabrication details from which to write 
specifications for piping and accessory equipment. The District 
Heating Handbook published by the National District Heating 
Association in Pittsburgh, Pennsylvania, is another useful source. 

The planner's job does not end with construction. Since the 
plant requires careful operation and continuous maintenance, he also 
assists in setting up training programs and maintenance schedules 
appropriate to the complexity of the installation. 
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CHILLED WATER 
FOR AIR CONDITIONING 



Air conditioning usually starts as a luxury and slowly grows into 
a necessity through a haphazard evolution. It begins with window 
units in those offices operating through the summer. Next comes 
remodeling that wedges ductwork into older classroom buildings, 
and then comes central air conditioning designed into certain new 
buildings. Finally, the school may switch to a central chilled 
water system to serve the whole campus. 

Because planning a chilled water system requires substantial 
lead time between initial planning and completion, planners must 
begin early to formulate a definite policy. Air conditioning 
spreads across, campus in bits and pieces, and officials may one 
day find most of the school already air conditioned by a variety 
of poorly designed, ugly, uneconomical mechanisms. 



SANITARY SEWERS 



The aims of a sanitary sewerage program are to collect, treat, and 
dispose of sewage. :>f'.iyage is waste matter, primarily human and for 
the most part liquid with a small percentage of suspended solids. 

is the network of piping that carries sewage from the 
buildings . 



DESIGN 



A commo'i rule of thumb for sewer design holds that the amount 
of sewage produced at any particular location approximates the 
amount of water consumed. Sewers are usually designed to flow full, 
but not under pressure, through the force of gravity. Wherever 
possible, the layout should take advantage of the topography to 
eliminate pumping and its inherent maintenance problems. Exceptions 
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sometimes occur such as inverted syphons and pumps necessary to 
lift sewage in low spots. It is essential that pipe sizes, pumps 
and grades be engineered so that stoppages do not occur and 
velocities are great enough to prevent siltation within the pipes. 

The most common piping materials are concrete and terra cotta, 
although transite pipe is now gaining favor in smaller sizes because 
of lower cost and easier installation. With all materials, special 
care should be taken with the joints; they should be as watertight 
as possible to prevent infiltration of ground water into the system 
and exfiltration of sewage into the ground. 

For manholes, hard burned brick is the traditional choice, but 
pre-cast concrete manhole rings are prevalent now because of ease 
of construction. For manhole covers and frames, cast iron is still 
preferred. It is worth the extra expense to purchase highway grade 
covers and frames for all manholes, including those in the middle 
of lawns. With strong covers installed, groundsmen can drive their 
equipment over the manholes, and planners can stake out new roads 
through the area without worrying about possible failures. 



TREATMENT 



The federal government through the Environmental Protection 
Agency and most states through their health departments now prohibit 
dumping raw sewage into streams, rivers and other bodies of water, 
thus outlawing what was once the most popular method of disposal. 
Under current regulations, the most advantageous disposal method i ;. 
connection with a municipal sewer system. Cost is figured as a 
quantity charge or as a direct annual fee, but this option allows 
the school to avoid many oroblems associated with operating a 
sewerage system under current restrictions. 

If municipal treatment is not available, the director of the 
physical plant department must oversee the construction and operation 
of a campus facility. The smallest system consists of a septic tank 
with a drainage field or leaching well. A very small school that 
already has septic tanks and is adding buildings at a slow rate 
will be tempted to add septic tanks instead of constructing a 
treatment plant. This does entail problems, however. Septic 
installations require percolation testing by the health department 
to determine the porosity of the soil and constructing a drainage 
field or leaching well at considerable distance from any actual or 
potential water source. In addition, these devices have a limited 
capacity and require periodic cleaning and occasional replacement. 
These and other reasons make them a poor choice in the long run. 
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For larger treatment plants, the school should retain 
professional experts for auvice on the enqineering problems 
involved, with the many separate operations sewage treatment 
requires. First the waste enters a settling basin where the solids 
are allowed to sink slowly to the bottom. Second, the liquid is 
passed through a filter to remove some of the bacteria and is then 
piped to a river or stream for final disposal. The sludge that 
remains is dried, collected and sold as fertilizer. In some 
variations of the process, the sludge is pumped or scooped from 
the basin, loaded onto trucks, and shipped to farms or landfills. 
Because the methods are varied, engineers should analyze them in 
relation to construction costs, continuing costs, personnel 
requirements, and quantity and types of sewage. 



STORM DRAINS 



Storm drains are similar to sewers. They also consist of a network 
of underground pipes engineered to carry waste via gravity flow. 
The water runoff it collects from streets, sidewalks and lawns 
requires no treatment plant, hnv,'cver, only simple sedimentation pits 
to trap silt. The silt-free water is simply released into a nearby 
stream or river through headwalls and concrete spillways designed to 
prevent erosion. 

The primary planning decisions about storm drainage center on 
how the system is laid out and v/here it discharges. Since drains 
usually follow the downslope of the topography, layout requires 
relatively simple engineering. Deciding on the point of discharge, 
however, requires consultation with the city or regional planning 
group in charge of the master flood plan for the area. 

Since storms can produce sudden heavy loading, drain pipes are 
usually larger than sanitary sewers. The exact size depends on the 
rainfall tables and the maximum slopes found in the system. The 
pipes usually consist of reinforced concrete with brick manholes and 
inlets. In some locations, however, terra cotta is still preferred 
for smaller pipes, even though it is more expensive. Most piping is 
circular in shape, but elliptical piping has proved useful for 
congested underground intersections. It can be turned on its "side" 
to allow greater clearance for other buried pipes. 



ERIC 



-225- 



Chapter 5 

UTILITIES DISTRIBUTION SYSTEMS 
Storm Drains 



A well -designed system requires little maintenance. Keeping 
the drains clear is the major task. Siltation can build up in the 
sedimentation pits and in pipes laid on insufficient grade; dirt 
and trash can accumulate in catch basins and inlets. The physical 
plant director must assign men to check these spots periodically 
and clean them whenever necessary. 



ELECTRICITY 



Speculation abounds that on-site generating plants for entire 
campuses may become economically feasible in the foreseeable future. 
For the present, however, the expense of fuel and generating 
equipment usually dictates purchase of electricity. 

Power delivery today usually comes in the range of 2,400 to 
34,000 volts, with 13,000 the most common and suitable primary 
voltage for small campuses. This means the physical plant 
department is responsible for transforming high voltage into usable 
domestic and laboratory power, distributing it , compiling 
consumption cost records, and operating and maintaining the entire 
system. 

Faced with the complications of high voltage transformers and 
lines, the department will require the services of electrical 
engineers and highly trained technicians. A large school can 
probably add them to the staff; a small school may need to hire 
outside engineering consultants and private contractors for some of 
the maintenance work. Th1<> question is contingent on plant size, 
available staff, local conditions and budget. 
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DESIGN 



When designing or revamping distribution systems, planners must 
analyze four options in terms of economics, aesthetics, and 
efficiency: 

1' Overhead lines with aerial drops to individual 
buildings are the least expensive and least 
aesthetically pleasing. 

2. U nderground direct burial costs more than overhead, 
but avoids cluttering the campus with unsightly 
poles and lines. 

3. Underground concrete conduits are an even more 
expensive system, but are more durable with 
fewer maintenance and repair requirements. 

4. Underground pipe tunnels are the most expensive in 
terms of initial investment, but have the advantages . 
of long life and easy accessibility for maintenance 
and modifications. 

In choosing a system, planners should count on a minimum of 20 years 
of useful life and provide all the growth expected during that 
interval, keeping in mind the trend toward increased use of 
electricity. 

A similar design decision must be made about the general layout 
scheme. The two options are: 

1. Radial, in which cables stretch out like spokes or 

rays from the power source (a central generating plant or 
major transformer) to the receivers (the individual 
buildings) 

2. Loop or grid, in which the lines are interconnected 

The arguments for this choice are essentially the same as discussed 
earlier in relation to distribution layouts for wdcer and steam. 
The loop costs more initially but allows operators to switch energy 
flow in order to backfeed power around any intermediate breaks in 
the lines. With careful planning, a school can install a radial 
system initially and slowly develop a loop arrangement as more funds 
become available. 
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OPERATION 



Any electrical system requires careful operating procedures to 
prevent costly power failures and dangerous accidents. Skilled 
personnel, either staff employees or private contractors, are needed, 
and they must pay close attention to the instructions and 
specifications in the service manuals of the equipment manufacturers. 
At least two sets of manuals should be on file for ready reference-- 
one set available to operating and maintenance personnel, and the 
other a permanent part of the department's records. 

A major part of the operation consists of preventive maintenance. 
The administrator in charge establishes regular schedules for 
servicing all equipment and keeps careful records of the date and 
cost of all work done. To set up an adequate program, he first 
reviews the service manuals that came with the equipment as well as 
the inspection and operation handbooks published by the major 
manufacturers of electrical distributing equipment. He should also 
ask the advice of experienced administrators with similar problems 
and possibly with greater experience in solving them. 



EMERGENCIES 



The able administrator should also prepare an emergency plan for 
total and partial power failure. Such a plan should list the major 
tasks in order of priority and assign specific individuals 
responsibility for particular jobs. To be usable in a hurry, the 
plan could be recorded on a single concise form and distributed to 
all operating and maintenance personnel, or posted permanently on 
departmental bulletin boards. 

Emergency equipment consists primarily of alternate power 
systems that orovide light for evacuating buildings and continuous 
service for operating special laboratory and computer equipment. 
Since the various options range from simple battery packs to small 
but complex standby generating equipment, special care and 
professional advice is needed for this decision. 
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Emergency plans are needed for the entire campus conmunlty with 
Information posted on bulletin boards and In a prominent location in 
the telephone directory. 

In addition, the physical plant should have emergency plans for 
responding to each of the possibilities enumerated below. 



IN AN EMERGENCY 



Emergency means: FIRE, EXPLOSION, FLOOD, RIOT, SERIOUS INJURY 

TO A PERSON, UTILITY BREAKS OR OUTAGES. 



Emergency generally requires assistance from police or 
firemen. 



1. In case of FIRE, dial 9 to get an outside line. 
Then report exact location of fire. 



2. For POLICE asi.i stance— Campus Security Officers, 
dial 0. 



3. In case of SERIOUS INJURY or CRITICAL ILLNESS, 
dial Dispensary, Extension . 



4. STAY at the SCENE OF EMERGENCY: Get all pertinent 
facts; get names and addresses of witnesses; report 
to university/College official when he or she arrives. 



5. In case of UTILITY SERVICE INTERRUPTIONS, call 
Physical Plant, telephone number 
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RECORDS 



Careful record keeping is especially important for electrical 
systems for several reasons. Over the last two decades students 
have begun using new electric applicances and devices on campus. 
As a result most schools have at least doubled their power demands 
per student and per square foot. Some have rewired dormitories to 
service televisions, air condUi oners, refrigerators, hot plates, 
and hair dryers. Others hav.* tried to restrict student use of 
power items. A recent complication is the growing nationwide energy 
crisis, a crisis that may oramatically raise the cost of power or 
drastically restrict its uses. In the light of changing use 
patterns and supply- conditions, careful and extensive records become 
essential for intelligent, long-range planning. 

The major records, as mentioned earlier, are those for 
consumption and cost. For predicting long-range trends and 
forecasting costs, a year-by-year graph of the per-square-foot cost 
of power is quite useful. For checking plant efficiency and 
detecting malfunctions, a month-by-month use graph should be 
compiled for comparison with the monthly rates during previous 
years. Individual building consumption records are also helpful, 
but the director should make sure the use of these records 
justifies the cost of compiling them. In cases where the electric 
company charges separately for each building, these records are 
readily and regularly available upon request. 



The major recommendations to remember about designing and 
operating utilities systems are: 

1. Insist upon competent professional help during the 
design stage. 

2. Hire design professionals to prepare economic 
feasibility studies that develop in advance of any 
decision both the expense and the continuing cost 
of maintenance and operation. 

3. If funds are available, request adequate sectional izing 
mechanisms in all designs to allow rerouting and 
backfeeding in ccse of failures. 

4. Maintain complete and accurate consumption and cost 
figures to identify large variances and to project 

''• \ * future budgets. 
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Careful dpsigm'ng and accurate records have always been major 
responsibilities of the physical plant director; they will become 
increasingly important, however, in an age of dwindling energy 
supplies and spiral ing inflation. 

The annual utilities costs will constitute 30% to 40% of the 
physical plant budget. A good plant administrator must keep his 
superiors constantly apprised of trends to avoid embarrassing 
budget deficits. 
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THE CARE OF THE CAMPUS-the land around the college buildings-is 
the responsibility of the institution's grounds division. Known 
also as the campus crew, or the landscape and grounds section, this 
division under any name attempts to maintain and hopefully to 
improve the beauty and utility of that acreage not occupied by 
lecture halls and laboratories, dormitories and dining halls. 

The grounds division does not place these buildings, nor does 
it create a total design relating the buildings to each other, to 
the land and to the people. Such work is the job of the landscape 
architect. The primary purpose of the grounds maintenance organi- 
zation is to preserve and enhance the malls, plazas, terraces, lawns 
and walks that the architect lays out. The groundsman plants grass, 
trees and shrubs; does the mowing, trimiirlng and pruning; patches and 
paints the roads and parking lots; rakes the leaves and snovels the 
snow. Such work done poorly leaves a cluttered, sloppy appearance 
that obscures even the best design. Such work done well cleans the 
campus face and clarifies its form. 

To accomplish these tasks in an era of rising costs, admini- 
strators have explored various laborsaving techniques. They have 
increased the use of machines, programmed their work schedules, and 
showed landscape architects how to work maintenance-saving features 
into their designs. By helping schools cut costs without sacrificing 
service, such innovations have significantly improved the state of 
the art. As we shall see, each approach has its limitations, but 
some combination of these techniques can probably help any 
administrator improve the performance of his grounds personnel. 
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PERSONNEL AND WORKLOADS 



Unfortunately the question of how many men should staff a grounds 
division has received little study. There are, therefore, few 
rules of thumb to guide the administrator who wants to organize 
such a department at a small college. At the very least, however, 
he would need one experienced supervisor with enough men to handle 
the following tasks: 

1. Repair of roads, parking lots, walks, lawns, storm 
drains and sprinkler systems. 

2. Planting and care of grass, shrubs, hedges and 
trees. 

3. Operation and maintenance of a nursery to orovide 
plants for the campus. 

4. Liaison with a landscape architect in development 
of the general campus plan. 

5. ^^inor landscape construction following the landscape 
architect's plans. 

6. Maintenance and repair of the grounds equipment. 

7. Trash pickup, street cleaning, and snow removal. 

8. On some campuses, solid waste collection and 
disposal . 

One of the few widely accepted 'uidelines states that 1 
supervisor should head up each grcu,. of 8 men. This principle 
and the job list above yield the organization charts for small 
colleges of 50 acres or less shown in Figure 6-1. 

On a larger camous (75 to 125 acres) or on one requiring 
intensive care, 2 foremen could be employed, one to supervise 
hand work and one to supervise the operation and maintain the 
machines that now do so much of the grounds work. For such a 
campus Figure 6-2 provides an organization chart divided along 
these two 1 ines. 
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SUSBESTED CHART OF ORIUNIZilTION FOR THE GROUNDS DIVISHIN IN 
THE PHYSICAL PLMT OF A SMALL COLLEBE W/ APPROX 75100 AC. 



OROUNDSMEN 
ASSIfiNED AREAS 



OROUNDSMEN 
ASSIGNED AREAS 



GROUNDSMEN 
ASSIGNED AREAS 



GROUNDSMEN 
ROVING CREW 



GROUNDSMEN 
ROVING CREW 





GROUNDS SUPERVISOR 


















TRUCK DRIVER 



TRUCK HELPER 



TRACTOR OPERATOR 



FIGURE 6-2. 
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One formal approach to staffing has proved particularly 
promising. Although developed for the large campuses of the 
Washington State system of public colleges and universities, this 
method can be adjusted for use on a small campus. To apply this 
approach, the administrator must inventory his campus and assign 
every area to one of these four categories, each of which indicates 
a different level of care: 

Class 1. Very High Intensity Landscaping . Nearly every 
campus has certain key areas that require almost daily 
attention. Campus entrances, plazas, jchapel gardens 
often feature highly refined planting that needs 
frequent watering, fertilizing, weeding, and pruning. 
Specific people might be assigned resDonsibil ity for 
particular sections. For these tracts the study 
recommends a ratio of one man-year per four acres. 

Class 3. Hicih Intensity Landscaping. These areas need 
weekly treatment FTanted borders around buildings and 
sprinklered lawns with a high incidence of trees and 
shrubs are the kinds of land requiring weeding, trimming, 
and replacement of dead plants. One man-year per eight 
acres is the requirement. 

Class 3. Medium Intensity Landscaping . Monthly care can 
suffice for unsprinklered lawns with a low ratio of trees 
and shrubs, and for roads, walks, parking lots and other 
paved areas. Theoretically, one man-year oer sixteen 
acres should be scheduled. 

Class 4. Low Intensity Landscapinp . Areas having only 
minor improvements and infrequent use could be left in a 
fairly wild state with only semiannual or annual mowing 
and occasional trash pickup. One man-year per thirty-two 
acres should suffice. 

To cover sick time and vacation leaves, this formula calls for 
one additional man-year for every 12 employees, and it also adds at 
least 1 supervisor for every 20 groundsmen. The man-year total for 
the grounds division can then be reached by dividing the number of 
acres in each category by the standard established for it and then 
multiplying the result by 1.1375, a figure which accounts for 
sickness, vacations and supervision. This final man-year total can 
then be multiplied by the average annual salary to arrive at the 
yearly salary costs for grounds maintenance. 
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fionefully, this formula provides broad-brush guidelines" that 
administrators can refine for conditions on small campuses. If 
time and money are available, they can try "time-and-motion" 
studies to measure how long it takes to mow a hilly greensward or 
to carefully weed ? formal garden. If the employees are reliable 
and motivated, they can time their own work to provide the data 
for long range staffing programs and work schedules. 

Decisions on how many acres are to receive minimal and 
moderate care may, of course, reflect budgetary problems rather 
than aesthetic policies. Obviously, the greater the portion slated 
for very high and high intensity maintenance, the lower the man-to- 
acre ratio will gn. Since this m'ix of areas varies widely from 
camDus to camous and hinges on climate as veil as on financial 
conditions, it is difficult to recommend one preferred ratio for a 
total campus. It is equally difficult, however, to imagine any 
institution doing an acceptable job with an average ratio higher 
than 1 man per 15 acres, regardless of the land mix and geographical 
location. 



PROGRAMMED MAINTENANCE 



The varied and changing tasks a grounds division handles not only 
hamper staffing by formula, but they also complicate the scheduling, 
of the work. The administrator can plan on some seasonal jobs 
replacing each other: Grass cutting will yield to leaf raking, which 
may be followed by snow removal. But he cannot predict the amount of 
rain and snowfall, or the number, times and intensity of storms, 
floods, and droughts. Bedeviled by such uncertainties, the best he 
can do is oreschedule those jobs the division must complete every 
year and orenare contingency plans for those it might have to 
undertake without warning. The first kind of planning is called 
progra mmed maintenance ; the second , emergency planning . 

Put simply, programmed maintenance means planning work on a 
preset schedule to minimize unnecessary labor and to prevent costly 
breakdowns of equipment. Such a system works well for organizing 
repetitive jobs and even better for maintaining groundskeepinq 
equipment. 
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THE GROUNDS INVENTORY 



The first step in settinq ud such a system is compiling a 
complete list of all jobs the qrounds division must handle every 
year. Such a survey must be accurate in order to prevent wasted 
v/ork or overtime when the program begins. Figure 6-3 shows how 
this grounds inventory creates a total picture of the campus in 
terms nf the kind of work required for its different sections. 
Cnrrelated with performance standards and work schedules, this 
inventory also helps in nrojecting the annual workload and the 
division staffing requirements. 



PERFORMANCE STANDARDS 



Equally important to effective programming are accurate 
Dcrformance standards. To develoo reliable standards, several 
timings should be taken for each identifiable piece of v/ork and 
then averaged together. These timings should include preparation 
of equipment, travel to and from the area of work, and final clean 
up and replacement of equipment, in short, all the time that the 
groundsman v/as actually paid for v/hile enqaged on that Particular 
task. Finure 6-4 shows a sample table of performance standards. 



THE GROUNDS MAINTENANCE SCHEDULE 



Next comes the grounds maintenance schedule—the timetable 
which specifies when, how thoroughly, and how often groundsmen 
treat each section of the campus. Given the many differences among 
institutions, each campus needs a maintenance schedule tailored to 
its particular requirements. Since the frequency of mowing, pruning, 
and cleaning, will set the general tone of the school grounds, this 
schedule reflects not just the preference of the grounds division but 
also the policy decisions of the governing boards" or top 
administrators of the institution. The more money they supply, the 
more men and machines the division can out on the grounds, and the 
better the campus will look. 
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When coupled with a job order sybtGni, this maintenance schedule 
can key the day-to-day operations of the grounds division. Once the 
schedule has been developed, it can be laid out on a large wall chart 
with check spaces on the riqht to mark completion of daily, weekly, 
monthly and even semiannual tasks. This chart then serves as a 
standing job order, or as a reminder to write job orders for major 
repetitive nrojects such as mowinq, edging, and cleaning. 
Nnnropetitive, miscellaneous, and emergency work would have to be 
ordered on individual forms. From these forms and from the chart on 
the wall, the supervisor can quickly set up job order" sheets for the 
coming week or the next month. 



Thf fiROlJNDS EQUIPMENT INVENTORY 



Programmed maintenance for the grounds equipment is the i • as 
scheduled preventive maintenance for any machinery. It consists of 
periodic inspections of each piece of equipment followed by careful 
recordkeeping of all work performed and parts replaced. Because one 
can easily ppinl to examples where simple inspections could have 
prevented' a costly breakdown, it is easy to sell policy makers on 
the value of proqrammed mainter:nnce for machinery. 



EQUIPMENT MAINTENANCE SCHEDULE 



Once again, the first step is to compile an inventory of all the 
grounds equipment similar to the one shown in Figure 6-5. The second 
step is to set up an inspection and maintenance schedule that provides 
(1) daily checks by the operators of items such as battery, tires, 
brakes, engine cooling system, fan belt, and lubrication; (2) periodic 
examination by trained mechanics; and (3) seasonal overhauls during 
slack time. In the course of these inspections, all moving parts are 
carefully checked and replaced when worn; generally this requires at 
least annual replacement for major moving parts on heavily used 
equipment. 

This equipment maintenance schedule can also be a large chart 
listing the equipment down the left aide and showing the calendar 
periods for inspection and naintenanco across the top. Another option 
is maintenance schedule cards for eacn piece of equipment, arranged by 
weeks, and kept in one box file with tickler tabs separating each 
week's scheduled work. 
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EQUIPMENT RECORD CARDS 



A third and equally important step is to keeo an equipment 
record card for each piece of machinery maintained. This card 
should list the dates of purchase, inspection and service; the 
kind and amount of work performed; and the specific parts replaced. 
A five-by-eight-inch card simila'- to the one shown in Figure 6-6 
can hold all the necessary information. A box file can hold these 
cards with tickler tabs separating them into weekly segments. The 
supervisor should make up the week's maintenance assignments from 
this, check off each completed assignment and then refile the 
card under the time period for the next job or inspection. This 
equipment record card is thus the basis for the insoection and 
maintenance schedule; it can also identify the recirring problems 
that signal a major breakdown, establish the best disposal time, 
and provide the .^n'storical data necessary for projvicting future 
maintenance budgets. 

Systematic maintenance will work with any group, if properly 
organized. In a small college, where the grounds staff may number 
from 5 to 20 men, the grounds supervisor is the key man. He must 
be convinced that Drogram.ned maintenance will work. He makes up 
the work orders, assigns personnel, checks on their performance, 
and keeps the careful records that are essential to the system's 
success. 



UNPROGRAMMED MAINTENANCE 



Thr?ro are limits, however, to programmed maintenance. Although 
most of the nrounds division work can be scheduled by this method, 
a significant number of tasks are handled as problems develop 
through the year, and the \ se administrator will reserve 
considerable free time in his annual program for these extra jo'.s. 



MISCELLANEOUS MAINTENANCE 



'\mnnq the problems that do not develop according to schedule 
are cracks in madways and walks, puddles caused by clogged or 
inefficient drainage systems, and basement leaks resulting from 
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SAMPLE EQUIPMENT RECORD 

_^ u.\ivi:RsrrY/t:oLLHGi- 

Physical Plant Uepartment 

UQUIPMIiNT DESCRIPTION: _ ^ 

Uate Purchased _ Price $ ^ ^ Vendor's Name t\ Address: 

Guarantee/Warranty Data: " ~T 7 

PHYSICAL DATA: 

Serial No. Model Size _______ Weight 

Other 

ELIiCTRIC CHARACTERISTICS: (as applicable) 

HP Phase Cycle Volts Amps 

Controls; ^ ^ 

MECHANICAL RATINGS: (as applicablej 

RPB CHM GPM PS I Other _____ 

MAJOR REPLACEMENT PARTS: 



MAINTENANCE RECORD Work 
Inspected Repairs Made and/or accomplished 

Date ^ Cleaned Lubricated Parts Instal led b y: (name) 



(Continue on back of this form.) 
Figure 6-6. 
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water traooed aqainst a buildinq by settling foundation backfill. 
When several problems develop at once, priorities must be 
established to insure that the most damaginq are treated first and 
that regularly scheduled maintenance continues. 

The wise supervisor also prepares a list of .jobs for unscheduled 
free time. On rainy days when the grounds crews cannot work on their 
programmed tasks, they can clean, oil, and sharpen their hand tools; 
make inspections and perform preventive maintenance on the equipment; 
check the inventory; reorganize the stockrooms; update the records; 
or perhaps watch training films supplied by manufacturing firms to 
show how best to utilize equipment. 



DEFERRED MAINTENANCE 



Low-priority groundskeeping jobs that are postponed are 
naturally labeled deferred maintenance. Often these are delayed 
simoly because more important problems have to be solved first: 
Flooded basements, for instance, take precedence over poorly drained 
pathways. Some tasks must await a propitious time: Pointing up 
manhole covers and painting lines on roads and parking lots should 
be done during summer break, when the students are gone and the 
weather is clement. 

Many a low-priority job, however, still requires at least 
makeshift maintenance to hold it, and this creates another set of 
problems. Ornamental pruning can be eliminated temporarily, but 
pruning necessary for the health of the olants cannot, at least not 
without damage and additional expense. Deep potholes must be filled 
with gravel or crushed stone until they can be paved. Postponement 
of such chores will often raise the maintenance orice tag: Doing a 
job poorly and later returning to do it properly creates a larger 
project and consumes more man-hours and material . 

In some cases deferred maintenance will hinder the successful 
operation of the Programmed maintenance. When administrators delay 
reducing a steep slooe, groundsmen will have to cut it with small 
hand mowers rather than the larger, faster mowers that a good 
program would specify for such a lawn. 
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EMERGENCY PLANS 



A major cause of deferred maintenance, of course, is the 
emergency that arrives without warning. A severe rainstorm, 
hurricane, cyclone, tornado, blizzard, fire, epidemic, or riot 
can disrupt camous life and demand immediate action from all 
service departments. Since upheaval can strike so quickly, 
planning for effective action must precede the emergency. 

At the very least, each institution should have ready soie 
general plan of action that each service department can adapt to 
a variety of emergency conditions. The role of the grounds 
division in a large scale disruotion includes helping control 
interior and exterior traffic, providing transportation, and 
maintaining vital equipment and all utility systems in operating 
condition. Any general emergency plan for the division should 
cover the following topics: 

A. Activation of the Plan . Who can declare an emergency. 
When and how off-duty personnel are notified to 
report . 

B. Warning Systems . How to onerate the campus telephone 
system, radio station, and fire alarms. 

C. Equipment . Which pieces should be readied and manned. 

D- Key Locations . Which spots should be manned. 

E- Emergency Commu nications . Battery-ooerated intercoms, 
one-way buzzer" units, and two-way walkie-talkies can 
be especially valuable to supplement telephones in an 
emergency; when the telephone service is disrupted 
they become the only means of quick communicafon. 

F. The Assignment of Respon sibilities. If possible, 
specific individuals should be assigned by name or 
title to handle the duties described above. 

In some instances, many groundsmen may have to report to a 
general manpower pool, but in most emergencies it is better to 
maintain, if possible, the traditional personnel groupings that 
prevail durina the normal work week. Supervisors can assign jobs 
real istical ly* and delegate responsibility effectively only when they 
are handling men they know well. Similarly, crew members will 
respond more quickly and work more efficiently with familiar people 
than with strangers. 
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CONTRACT MAINTENANCE 



One way for a ohysical olant deoartment to avoid most of the tasks 
and troubles discussed so far in the chapter would be to contract 
with a commercial nursery for landscaping and grounds maintenance. 
For a small school in particular, this option might prove less 
expensive than building up a grounds crew and buying numerous pieces 
of equipment. This alternative does oresent some Problems, however, 
and the wise administrator will do considerable homework before 
recommending it. 

He will first develop a complete inventory of the grounds, of 
the levels of maintenance desired, and of the number and kinds of 
men and machines required to achieve such care. From this survey 
he can then draw uo a detailed description of all the work the 
private nursery would Perform, and also set a price tag for 
evaluating all bids submitted. The administrator's work does not 
end with the contract award. He must find or train for the 
department staff an able supervisor who will carefully and 
continually check that the firm is complying with all the provisions 
of the contract. 

Another possibility is for the ohysical olant department to 
develoD a combination of in-house and private contract work. This 
procedure is often used on the larger campuses for sperial 
landscaping and dangerous, complicated maintenance. For example, 
seldom does a grounds division have a crew trained for high-altitude 
tree pruning and spraying. 



GROUNDS MAINTENANCE EQUIPMENT 



Facing constantly rising labor costs, most schools that have chosen 
to maintain a grounds division have been switching wherever possible 
from hand work to machine maintenance. Although the widely 
recognized efficiency of machines has snurred this trend, the 
following factors have worked to retard this swing: (1) the initial 
bother of planning, (2) the natural preference of supervisorr, and 
groundsmen for their traditional working habits, (3) the problems of 
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personnel recruitment and training, (4) the preparation of the 
grounds for machine treatment, and (5) the difficulty of selecting 
the proper equipment. 

The reluctance of administrators to plan and of workers to 
chanqe fall outside the scope of this manual. The problems of 
recruiting and training are treated in a general way in the first 
chapter; the preparation of the grounds is discussed in the next 
section of this one. This section tenders advice on the selection 
of equipment, and perhaps in the orocess renders the other problems 
more manageable. 

Well made equipment, when well maintained, will yield 
satisfactory results, if it is operated properly under the 
conditions suitable for its use. This principle of efficiency is 
often stated by the maxim: "The right machine at the right time, 
in the right place, with the right operator will produce the best 
job." With the tremendous variety of equipment being produced by 
private manufacturers, it is usually possible to find the right 
machine for any particular job. Some of the machines, however, may 
be less suited than others for use on the small college campus. 

In addition to considering the usual criteria of initial cost, 
availability nf narts, simplicity of service, efficiency and 
durability, the small college supervisor should closely examine the 
machine's versatility. He should search for the machine that will 
do the greatest number of Jobs in an acceptable manner and perhaps 
sacrifice some efficiency at one or more tasks in order to yd in more 
use-hours per year. This is perhai^s the major principle influencing 
the general purchasing guide that follows. 



TRACTORS 



The basic tractor should be the most versatile machine on your 
campus, and its many accessories si^ould be rugged, easily attached 
and easily detached. The recommended power range is 20 to 60 
horsepower, which means it is definitely not a toy. The recommended 
accessories are: 
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Earth Augers , for digging holes for plants, posts and 
pilings 

Front-end Blades , for bulldozing, plowing and grading 
the earth and for shoveling snow off roads and 
parking lots 

Spreaders , for sprinkling fertilizers on lawns and 
sand or salt on icy roads and paths 

Rotary Brooms , for sweepinq leaves and snow from 
lawns and pavement 

Trailers , for hauling 

Reel , Rotary or Sickle-bar Mowers , for cutting grass 



COMBINATION BACK-HOE AND FRONT-END LOADER 



Excessive versatility, however, can occasionally be inefficient, 
and it is best--1f funds are available— to buy a combination back-hoe 
and front-end loader as a separate piece of equipment from the 
grounds tractor. Such attachments compromise the performance of the 
tractor and function more effectively on a machine designed solely 
for them. Because such a machine is Itself so versatile for ditching, 
grading and loading, it may be used quite frequently by several 
physical plant divisions. A separate back-hoe and front-end loader 
leaves the tractor free for the many jobs it can handle. 



POWER MOWERS 



Lawn mowing on most campuses is the single most costly item in 
the grounds budget, and after the buildings the lawns themselves are 
probably the most noticeable feature of the campus appearance. A 
wise choice of equipment will weigh both economics and aesthetics. 
The prime economic factor is not initial cost but estimated man-hours 
required for cutting time. For example, the very best hand-operated 
power mower cutting an 18-Inch swath will require 5 hours to finish 
1 acre of lawn under good conditions. A 30-Inch mower should cut 
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that acre in 3 hours. A sulky-drawn or tractor-drawn 76-inch reel 
type mower takes 2 hours, and a tractor-drawn rotary mower 45 minutes. 
Larger mowers, of course, reduce this time further, but they are 
seldom found on small campuses. 

Here is how the large mowers rate: 

Reel Type . This produces the most attractive finish, 
but requires a smooth surface and consumes more time 
for adjusting and sharpening. 

Rotary a n d Flail Type . These perform well on weeds 
and lawn's, however, the rotary mower is more dangerous 
since it is likely to fling out objects from the blades. 

Sickle-bar Type . These have been largely superseded 
on most campuses by the rotary and flail machines, but 
they are still used on tractors to cut steen banks, 
difficult terrain, and to rough-cut outlying areas 
that receive only minimal ere. 

The self-propelled riding mower of 25-Inch to 72-inch width has 
proven to be excellent for intermediate areas too confined for towed 
or gang mowers. 



AERATORS 



Where soil compaction is a oroblem, the lawn aerator can be a 
useful tool. By ooening up the ground, it increases percolation of 
water and penetration of fertilizers and produces a denser turf. 
Ideal for showplace lawns ^nd athletic fields is th^ small powered 
aerator which operates at a walking speed and covers widths of 
18-24 inches. For faster coverage of large area, use the 
tractor-drawn model which can force spoons into the soil by its 
heavy weight. Where tightly compacted clay is typical, ask for a 
demonstration before deciding to purchase and check that the spoons 
penetrate to a depth of at least 2 inches. 
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LEAF AND LITTER VACUUMS 



For rocks, lawns, and walks where the leaf mulcher or 
truck-mounted vacuum cannot go, the 24-inch powered vacuum is a 
handy tool for removing leaves. A mulcher which grinds up leaves 
and distributes them in place is more economical and ecologically 
sounder. 



CHAIN SAWS 



The powered chain saw is useful for pruning dead and diseased 
limbs, for felling trees and for clearing downed trees. Carpenters 
can also use it to cut heavy timbers. 



EDGERS 



For creating a "manicured" finish to an important lawn, the 
gasoline-powered edger is an extremely helpful device. It clips 
the grass growing over the walk or garden border, and the precise 
separation it produces between walk and lawn is so attractive it 
should be required in intensively used areas. 



PORTABLE ELECTRIC GENERATOR 



The portable electric generator on wheels can be used by 
several crafts in the physical plant department. On the grounds, 
it can operate where there are no fixed outlets to powering hedge 
trimmers, edgers, saws, and emergency lights. The 1 -kilowatt size 
is popular for normal loads. 
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SPRAYERS 



Where insects and diseases may deface, cripplf» or kill plants, 
a sDrayer should be used to chemically control the threat. If 
possible, qrow those types that are impervious or mildly susceptible 
to attack. 



SNOW THROWERS 



The walk-behind powered snow throwers are used wherever the 
larqer snow removal equipment cannot function, i.e., at building 
entrances in enclosed pedestrian spaces. 

TRUCKS 



Pickup and dump trucks are indispensible for hauling and 
snowplowing. They could be purchased in the following sequence: 

The 1/2-3/4 Ton Pickup Truck . This is handy for lioht 
hauiinq, supervision, pickup and delivery, and general 
util ity use. 

The 1 1/2 Ton Dump Truck . Building tradesmen and 
qroundskeepers use this carrier for hauling materials, 
equipment and trash. 

The 2 1/2 Ton Dump Truck . Functional for any utility 
work, this machine is essential for road repairs, for 
major hauling and for plowing and sanding the main 
roads and parking lots after a heavy snowfall. 



OTHER EQUIPMENT 



A wide variety of other equipment needs are also found on the 
small camous. The need is the same--minimizinq hard labor— but the 
environmontdl situations vary widely. The urban campus, the rural 
camDus, the friqid campus, arid camous, the lush tropical campus 
--each requires some specialized tools that are not required by 
others. Also needed is an assortment of hand tools for pruning, 
irrigation, earth movinq, planting, weed control, etc. 
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GROUNDS DESIGN 



Efficient maintenance begins with efficient landscape design. In 
order to achieve the maximum benefit from their programs and machines, 
plant administrators have in recent years asked landscape architects 
to incorporate more labor-saving features into their landscape designs. 
With each olan the architect should provide an estimate of the 
man-hours, machines and materials annually required for maintaining 
hi? project in good condition. This cooperation aids both the 
administrator, who can budget more accurately, and the architect, who 
sees good maintenance preserve the integrity of his conception. 



LAWN TREATMENTS 



In many parts of the country, grass cutting is the most expensive 
single item in the grounds budget. A simple way to reduce these costs 
is to choose a slow-growing qrass that requires fewer cuttings each 
year. Grass selection will be discussed in more detail later, but 
three slow-growing, attractive grasses that should be mentioned are: 
zoysia, centipede and some of the hybrid bermudas. Plant growth 
inhibitors, though lcsi> reliable, might be tried on the outlying areas 
of the campus. 

With both slow and fast-growing crops, the spatial design of the 
grasslands can save or cost the grounds effort many unnecessary 
man-hours each year. Grass cutting is cheapest when large riding 
mowers can sweep easily along shaving a wide 6 foot swath. The 
designer, therefore, should aim at a large, open, unobstructed 
greensward that will allow a large mower to move continuously at top 
speed. Smaller lawns can also be cut economically, but only if the 
operator is able to roll along without tight maneuvering or frequent 
reversing. 

All lawn edges should be laid out with straight lines or with 
long, smooth curves, none less than 12 feet in radius. For safety, 
all slopes should be less than 1 foot vertical on 4 feet horizontal; 
for economy less than 1 foot on 3 feet. Remedial grading can reduce 
slopes and also eliminate bumpy spots, sunken trenches and other 
troublesome areas. 
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Several simple design tricks can reduce the high cost of 
follow-up trimming with hand tools or small mower. A clear space 
around trees, for instance, will eliminate much hand trimming 
completely. Removing the sod will free the space, fillina it with 
sterile sand or wood chip mulch will keep it relatively clear of 
weeds, and edging it with a heavy metal strip will create a neat, 
orderly apoearance. If the grass is laid flush with the tops of 
retaining walls and curbs, hand mowing along these boundaries will 
be unnecessary. 

Trimming can be curtailed by installing brick or concrete 
mowing strips around Doles, posts, signs, shrubbery beds, walkways, 
walls and buildings. See Figure 6-7. The purpose of the strip is 
to Drovide a track for the wheel of the large mower. When properly 
laid, the strip will also prevent damage to machines, establish a 
hard line for the edger, and control grassy takeover of shrubbery 
and walks. It should be a minimum of 8 inches wide to hold the 
mower wheel and 3 inches deep to hold back Bermuda grass. Such a 
strip also helps clarify and retain the designer's intent. 



TREES AND SHRUBS 



If the right tree is planted in the right place, its maintenance 
costs should prove negligble. Because they usually adorn or border 
Idwns, however, trees can raise the costs of mowing if they are not 
placed properly. To allow easy machine mowing of the area, trees 
should stand 6 feet away from the nearest curb or obstruction, and 
they should be planted at least 25 feet apart on a lawn. Trees 
planted closer than 25 feet should be designed as a group or grove, 
and the ground beneath should be paved or covered with a 
low-maintenance mulch. 



WALLS 



Erecting retaining walls in olace of steep slopes is another 
way to reduce grass cutting costs. Walls less than 3 feet can be 
constructed without any concrete reinforcement. Higher walls must 
be built structurally sound with weep holes or swails to release 
entrapped water. For a long bank, several retaining walls can be 
mounted in terrace fashion one above the other to the necessary 
height, thus creating at relatively low cost an aesthetically 
interesting and easily maintained grade separation. See Figure 6-8. 
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MOWING EDGE ALONG BASE OF BUILDING 

NO SCALE 



FIGURE 6-7. 
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DRY WALL CONSTRUCTION SHOWING BATTER OF 
WALL AND DRAINAGE PATTERN. 

FIGURE 6-8. 
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RAMPS 



Since any obstruction above ground increases mowinq costs, 
ramns should reolace stens, wherever possible. Steps are a barrier 
to mowing machines and to handicapoed oeoDle moving about in 
wheelchairs; ramos are especially useful when moving the mowing 
math i no from one level to another. Where steps are necessary in 
lawn areas, the cheek walls at the sides of the steos should have 
an inclined top surface graded to match the lawn slope. 



STORM DRAINAGE 



Effective drainage systems are essential since uncontrolled 
surface water can damage both buildings and grounds. Surface 
drains can heln handle fast run off, but only a wel 1 -designed 
underqround drainage system can provide a complete solution. 
Periodic inspection and cleaning must be programmed to keep the 
pipes unclogged. 



WALKS AND ROADS 



Perhaps as graduates of our institutions, men will walk where 
paths are laid. Experience clearly shows, however, that for low 
maintenance nn college campuses, paths had best be laid where 
students walk. This means the shortest, easiest routes between 
major campus destinations should be paved, or dust and mud strips 
win snon crisscross the greensward. Some slight control, such as 
barrier plantings of thorn bushes and strategic placement of benches, 
waste baskets, and lights, can supplement a good design by deflecting 
movement around key corners. But such devices can never salvage an 
imoractical plan. 

Along roads and drives, sidewalks should be held back 10-20 
feet from the curb. This distance not only creates greater safety 
and comfort for the pedestrian, it also provides the landscape 
architect with a potential tree zone and the groundsman with a 
storage spot for plowed snow. 
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Where walks must be constructed adjacent to curbs, these units 
should be structurally tied by a keyway inserted in the back of the 
curb before the pouring of the walk. See Figure 6-9. Such a device 
ensures that the walk will neither rise and cause trippinq nor 
settle and puddle water. 

For both walks and roads, concrete pavement provides the most 
maintenance-free surface, especially in the temperate zones. Asphalt, 
if properly laid, can also provide a good surface, and at half the 
cost, of concrete. Because it ^'3 a softer paving, special care must 
be taken in preparing the asphalt sub-base to prevent a rash of 
potholes breaking out ofter the first snowfall. The Asphalt roadway 
should always have an integral curb and gutter of concrete, and the 
asphalt walk should have concrete or other hard material to serve as 
a header for a powered edqer. 

Proper maintenance of asphalt requires frequent inspection and 
immediate treatment of trouble spots. Serious p, jblems can begin in 
a small area with map cracking, checking or alligatoring of the 
surface. If neglected, these blemishes may soon spread over the 
entire roadway, produce ootholes, destroy the surface and damage the 
sjb-base. The first symptoms, therefore, should be quickly met with 
preventive maintenance: skin patching, spot sealing or surface 
treating. 

Traffir '•.igns and control devices along a curbwaU should be^ 
set off by a 4 foot square opening in which 3-4 inch cobblestone is 
laid around the supporting post. See Figure 6-10. %ur.h a <;iirface 
change gives advance warning to the blind, the unwary, and the 
stranger. In addition, the signs can be renioved o-* replaced without 
breaking and relaying pavement, allowing considerable flexibility for 
sign changing. 



PARKING LOTS 



The major maintenance problems with parking lots result from 
cars intruding onto adjoining land. Designing double-loaded 
access lanes v;ill recuce the number of carb parked over the curb 
and on the qrass. Even cars properly oarked complicate mowing by 
hanging over the edge of the lot. If curbing rims the lot, the 
pavement should extend 2-3 feet beyond it. If precast curb units 
are bolted on asphalt, a strip of at least 2-3 feet should be left 
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KEYWAY DETAIL BETWEEN CURB AND GUTTER 
SECTION AND CONCRETE SIDEWALK TO INSURE 

STABILITY. 

FIGURE 6-9. 
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USE OF COBBLES AROUND WALK OBSTRUCTIONS 
TO EASE THEIR SERVICING AND TO WARN UN- 
WARY PEDESTRIANS. 



FIGURE 6-10. 
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for the mower to grip onto. See Figure 6-11. In cold climates, 
space for snow dumping should be left free, perhaps at the end of 
each parking row. Bicycle parking lots should be located more 
centrally than car lots. If possible, to encourage their use. They 
should be well -lighted to discourage theft, and should be oaved to 
save groundskeeping time. 



CAMPUS SIGNS 



Since many signs must be posted about the campus on roads, 
walks and buildings to Inform and direct motorists and pedestrians, 
creative diversity should be waived In favor of a reasonable 
uniformity In design, lettering, coloring and sizing. This requires 
an administrative policy specifying an aesthetic and functional 
standard to control all signage on campus. Ideally, this standard 
should be codified In a design manual that takes Into account the 
visual qualities of the campus and tries to harmonize exterior with 
Interior signs. In recent years, many campuses and cities have 
tried to adapt the International code of traffic symbols which 
substitutes graphic verbal directions. Helpful guides for organizing 
a campus manual in light of this trend are: MANUAL ON UNIFORM 
TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS, U.S. Department of 
Transportation, Federal Highway Administration, 1971 and THE NEW LOOK 
IN TRAFFIC SIGNS AND MARKINGS, Signs, Signals and Permanent Markings, 
U.S. Department of Transportation, Federal Highway Administration, 
1972. 

The location of all signs should be controlled by the long-range 
campus development plan. In general, eliminate unnecessary noles by 
collecting several signs on one, where practical. In some ca."es, 
light poles can be artfully designed as sign posts, thus reducing the 
cluttered effect of too many vertical elements. 

Since signs must be seen at night, light ooles also provide 
illumination for attached signs. Locate other signs where they will 
stand in the arc or the penumbra of the light or where they may be 
spotlighted from another strucure. All traffic signs, of course- 
will be reflectorized, but translucent signs with interior 
illumination may prove expensive and susceptible to vandalism. 
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MOWING EDGE ALONG ASPHALT PARKING AREAS 
DEFINED BY PRECAST CONCRETE CURB STEPS. 

FIGURE 6-11. 
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The ability of a siqn to withstand destruction should be a 
major planning factor. One that is flimsy or poorly anchored will 
soon decorate a dormitory wall. If a steel pipe standard is used, 
it should never be less than 2 inches in diameter; if aluminum, 
never less than 3 inches. Reinforce a metal sign by backing it 
with an angle iron frame or 3/4-inch exterior plywood. Battering 
the threads on the bolt after it has been tightened will discourage 
at least the casual sign pilferer. 



FENCES 



To solve a fencing problem, an administrator weiahs values like 
privacy, security, and aesthetics; analyzes materials like wood, 
metal and various combinations of the two; and balances the expense 
of installation against the cost of maintenance. With a substantial 
outlay he can create complete privacy with a wooden stockade type 
fence and provide strong security with a chain link fence. Neither 
will require much maintenance— especially the latter, but neither 
will be aesthetically appealing unless decorated with climbing vines 
or flowers. More attractive varieties of wooden barriers arfi 
available in the post-and-rail and the split rail types, but they 
require some maintenance and establish only symbolic privacy and 
security. Vinyl covered chain link is more attractive, but even 
more expensive. Cheaper metal varieties such as hog and chicken 
Mire may be better than nothing, but they will not stand up against 
determined human depredation. With fluctuating prices, more precise 
cost guidelines cannot be given; a helpful procedure would be to 
assign some staff member to stay abreast of changes in costs and new 
development in types and materials. At this point, there is no 
formula that will produce an easy answer to the fencing problem. 

To comolicate matters, two additional factors must be worked 
into the fencing equation. The first is zcning; Local regulations 
may stipulate which kinds of barriers are permitted in your area. 
It is best to find this out early before spending considerable 
research selecting a fence that cannot be erected. The second 
problem is neighbors. Before starting a boundary fence (or 
planting) confer with those who will be affected by the barrier 
to ascertain certain that property lines are mutually acceptable. 
At least this consideration can prevent bitter feelings later; at 
the best it can produce a sharing of v;ork and expenses. 
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GRASS 



Except at urban colleges and universities, most American campuses 
still have more acreage under grass, shrubs and trees than under 
roads, walks and buildings. Except for the architecture, the most 
noticeable feature of a school is the extent and quality of this 
greenery. Whether buildings sit at ease with each other and the 
landscape is a matter of proper siting and styling, but whether the 
landscape complements and enhances them is a matter of proper 
grounds maintenance. 

Grasslands cover most of the campus and soak up most of the 
grounds maintenance budget. To grow and keep a campuswide c.rpet 
of strong, green turf requires money first, careful maintenance 
planning second: The ratio of green to brown should improve in 
direct proportion to budget increases if the grass program is well 
managed. If it is, it will be organized around three major jobs: 
careful preparation of the soil, practical selection of the 
appropriate sod or seed, and periodic maintenance. 



SOIL PREPARATION 



Before planting, the following problems must be solved, or the 
best seed and sod will only turn dollars into dust. 

Analysis . Testing the soil may reveal chemical 
deficiencies and even substances harmful to grass. 
The county or state Agricultural Extension Service 
can make these analyses for you, as can many 
reputable commercial nurseries. 

2. Texture . If the earth is light and sandy, it 

cannot hold enough water and fertilizer to support 
a strong root system. If the soil is heavy or 
clay-like, it sheds wa .er too quickly and shuts 
out air. To tighten light soil, work in heavier 
earth and such organic materials as peat moss, 
manure, well -rotted sawdust and compost. To 
loosen tight soil, aerate and introduce sand and 
peat moss. 



-268- 



Chapter 6 
GROUNDS MAINTENANCE 
Grass 



3. Drainage . Even nicely textured soil must be drained 
of excess water. Usually the natural slope of the 
land will carry off most of the water. Where large, 
sv/ampy spots develop, remedial grading or buried 
drain tile should be tried. 

4. Cultivation . After establishing the final grade, 
cultivate the soil to a depth of 3-4 inches using a 
heavy disk. Remove any large rocks or debris turned 
up in the process. After periodically soaking and 
drying, allow the soil to settle naturally before 
starting a final, shallow cultivation by rake. The 
final bed should be firm but not packed, with 
moderately coarse particles ranging in size from a 
pea to a golf ball. These particles prevent washing, 
reduce crusting and provide crevices in which the 
seeds can lodge. 

5. Fertil ization . Since new plants have greater 
nutritional requirements than established ones, add 
fertilizers containing these basic grass foods: 
nitrogen, phosphate, potash, and calcium. Most 
commercial fertilizer mixes contain the first three 

in varying amounts; lime, which also acts as a catalyst, 
provides the calcium. 



SELECTION 



Whether to seed or sod is Primarily a question of time and 
money. Sodding is the fastest way to create healthy, durable grass. 
A well -laid sod covering can take root and bear traffic within a few 
months. Sod, however, is also the most expensive cover. Because of 
the cost, sod is rarely used on college campuses, except to prepare 
or repair heavily used athletic fields and to control erosion on 
diff icult-to-seed terrain. Seeding, on the other hand, is slow but 
sure. A good fall seeding in most climates will not produce complete 
coverage until the following summer. But it will do so for less 
money. 

Preparation for sodding is similar to that used for seeding, 
except heavy soils are cultivated to an 8-inch depth and all soils 
are heavily watered prior to application. Laying sod is simply and 
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quickly done. Yard long strips are dropped, their ends are butted 
tightly together, and joints are staggered. As soon as the sod is 
down, it should be thoroughly watered and daily soaked until the 
strips have knitted. Watering can then be reduced to two sessions 
a week totalling 1 1/2 inches. Once established, sod is maintained 
like any lawn. 

The question of which variety of grass to choose is more 
complicated. Climate, location, use, initial cost and maintenance 
cost must all be weighed. The chart. Figure 6-12, prepared by the 
staff of FLOWEP AND GARDEN magazine, can start the decision-making 
process. Check the map for climate area and then consult the chart 
for the planned use of the lawn to find out the most appropriate 
varieties. At this Doint, it is important to consult the state or 
county Agricultural Extension Service or nearby nurseries. They 
can provide further information about which grasses flourish 
locally. 

Also ask advice about grass mixtures. Although many companies 
produce mixtures containing four or five different grasses, some 
authorities question the validity of this approach. The theory of 
mixtures holds that the strong qualities of the different grasses 
can complement each other: Certain types excel in shade, others in 
sun; some resist disease well, others drought. H. S. Conover, 
advises choosing one or at most a combination of two predominant 
grasses that aopear well-suited to the particular purpose. Whether 
buying a single strain or a complex combination, do not economize 
on seed. Buying the highest quality seed can save considerable 
expense in later years. 

Choosing a mixture of grasses requires further analysis to make 
sure that the package contains what is required. The law stipulates 
that grass seed packages label important information about the 
product's purity, germination, weed content, inert matter, etc. 
Although chese terms contain much important information, they can be 
easily misunderstood. The following informaticn on how to properly 
analyze seed package labels was provided by the Scott Company. 
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FIGURE 6-12. 



BILOW THE TRANSITION AREA, WARM CLIMATE GRASSES ARE PREFERRED. ABOVE. COOL ARfA GRASSES 
ARE PREFERRED. IN THE DOTTED (TRANSITION) AREA ARE FOUND MOST COOL CLIMATE KINDS 
PLUS A FEW WARM SEASON TYPES. 

From Flower and Gorden, Au9usf« W2 ' 
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WHAT THE SEED LABEL 
SAYS ^ 



PURITY: 

The percent y by weight, of pure 
seed of each component labeled 
in the mixture. 

GERMINATION: 

^he percent of the pure seed that 
is capable of growth. 



CROP: 

The percent, by veight, of seeds 
in the package that are grown as 
a cash crop. Cannot exceed b% 
hy weight, if not specified by 
name. 

WEEDS: 

The percent, by weight, of weed 
seeds in the package. A weed is 
any seed that has not been 
included in pure seed or crop. 



NOXIOUS WEEDS: 

The nunber per pourd or per 
ounce of weed seeds considered 
legally undesirable . 



INERT: 

The percent, by weight, of 
material in the package that will 
not grow. 



WHAT" THE SEED LA&EL 
DOES NOT SAY 



All pure seeds are not 1 ivc 
seeds. 



Young vigorous seed can 
germinate quicker than older 
seed. (Like counting all the 
entrants that finished the 
100-yard dash--even if it 
took several days.) 

Timothy and Redtop among many 

others are grown for cash, but 

undesirable in turf. All seeds 

are not the same size - 

5% Redtop outnumbers 40-a Fine 

Fescue 

One harmless Needlcgrass seed 
weighs the same as 32 obnoxious 
Chickweed seeds. Both would be 
listed at 0.27% on the package. 
0.1-6 Timothy would place 
127,000 plants on a 10,000 
sq. ft. of turf, O.Tu Chickweed 
equals 560,000 plants on 10,000 
sq. ft. of turf. 

Poa annua is extremely undesir- 
able in turf but only considered 
noxious in a few states, liven 
when labeled, consumers often do 
not recognize it as a problem 
since it would be called annual 
Bluegrass . 

Bulking agents like corncobs or 
chaff are often added to make 
larger ''bargain'' packages. When 
overdone, sand may be added so 
that packages will meet weiglu 
requirements. Volume of inert 
can generally be found by multi- 
plying % by weight by 2 
(5% inert-10% of ba^ volumej. 
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The most important fact to remember is that the labels list 
seed varieties by weight rather than by number. As shown on the 
preceding chart, one of the desirable seeds may weigh the same 
as several dozen undesirable seeds, which means that the lawn 
finally produced may look radically different than the one 
planned. The way around this dilemma is to convert seed -weight 
perce ntages to seed-count percentages before buying. To manage 
this feat, follow a three step orocedure. 

S tep 1 . Multiply purity percentage (a), by number of 
the seeds per pound of each variety (b), to find the 
number of seeds per pound in the mixture (c). 

(a) (b) (c) 



TOTAL SEEDS 

PURITY SEEDS per POUND 

" per POUND IN MIXTURE 

Tf!W Chewings Fescue x 545,000 = 60,495 

8.50';^ Kentucky Bluegrass x 2,177,280 = 185,069 

5.20"/ Highland Bentgrass x 9,072,000 = 471 ,754 

46.50"^ Italian Ryegrass x 226,800 = 105,462 

26.00-^ Perennial Ryegrass x 226,800 = 58,968 

Step 2 . Add all seeds of each variety to find the total 
number of seeds per pound in the mixture. 



Chewings Fescue 60,495 

Kentucky Bluegrass 185,069 

Highland Bentgrass 471,754 

Italian Ryegrass 105,462 

Perennial Ryegrass 58,968 

SEEDS PER POUND IN MIX 081,748 



Step 3 . Divide the seeds ^er pound of each variety by the 
total number of seeds per pound in the mixture. This 
determines seed count percentages. 

60,495 Chewings Fescue f 881 ,748 = 6.8% 

185,069 Kentucky Bluegrass + 881 ,748 = 21. 0?^: 

471 ,754 Highland Bentgrass f 881 ,748 = 53.5?$ 

105,462 Italian Ryegrass + 881,748 = 12.0% 

58,968 Perennial Ryegrass + 881,748 = 6.7% 
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From the example on the last page, it is clear that the 
percentage by weight does not give the consumer a true understanding 
of what he is actually buying. The mixture which seemed to be 72.5% 
Ryegrass is, in reality, 75% Bluegrass and Bentgrass by seed count 
percent . 



MAINTENANCE 



For grass, as well as for the machines that mow it, programmed 
maintenance can be preventive maintenance. Most of the time nature 
will take care of the grass by itself, but more often the keeping 
of grass falls to men and machines. Grass must be watered, fed, 
mowed and nursed when sick. And if God won't do it. the 
groundskeeper must. If the groundskeeper waters, feeds and mows the 
grass regularly, he will rarely find it sick. 

Watering 

Seeds can lie dry and dormant for many months without harm. 
Once they begin to germinate, however, regular watering is important 
to hasten the process, and irregular watering hinders growth because 
the germinating seed is vulnerable to drying until it is a firmly 
rooted plant. During the growing season, water should fall twice a 
day and gently enough to avoid puddling and seed dislodgement. As 
the seedlings begin to sink roots, they can be watered less often 
and to greater depth. Under ideal conditions, well-established 
grass will also enjoy water--at the rate of an inch a week. Such a 
schedule will keep grass growing quickly and brightly. 

Under campus conditions, however, grass is usually watered by 
rain or not at all. Although all campuses benefit from bright green 
lawns, few schools can afford the cost of constantly watering and 
mowing a high-speed growth. Special areas such as athletic fields 
and chapel gardens may be treated heavily because of frequent use 
and <;ymbolic importance, but only the wealthy college can carry a 
total watering program through a rainless summer. 

Inevitably, a dry season and a skimpy watering schedule will 
soon produce thirst symptoms and controversy about how to treat 
them. When growth slackens, when color darkens and dulls, when 
blades no longer spring back, more water is obviously needed. In 
these cases there is little disagreement that heavy soaking once or 
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twice a week is the best way to maintain a section of lawn through 
drought. However, whether to sprinkle lightly when short on water 
or leave the lawn alone is a widely debated issue. One expert 
argues that a little water is always better than none; even applied 
at midday, a sprinkle can cool the grass and prevent wilt. The 
opposition contends that brief sprinkles do more harm than good 
since light watering feeds only the weeds. They recommend saving 
up for a long, slow soaking and applying it in the late afternoon 
or evening to reduce evaporation loss. 

Well grown grass, fortunately, is hardy enough to survive 
summers of drought and debate. One of its strengths is its ability 
to revive quickly with the first autumn rains. If a choice must be 
made, therefore, it is more important to rescue the trees and shrubs. 

Mowi ng 

Mowing is the most time-consuming maintenance that grass 
requires. On the majority of campuses the frequency of mowing will 
depend on time, taste and money: on speed of growth, the aesthetic 
effect desired, and the state of the budget. The primary reason 
for this operation, of course, is the appearance it creates. Since 
cutting seldom benefits the grass itself, certain precautions should 
be closely followed to limit the potential damage. 

The major danger comes from clipping too closely. Removing too 
much of the leaf stalk robs the root system below it of the food it 
needs. Such clipping also lets in light that may start germination 
in any dormant weed seeds. The mower blades, therefore, should 
always be checked before use and never set below 1 1/2 inches, or 
preferably below 2 inches. If allowed to grow longer, grass will 
fare better during summer and drought. In no season shtuld more 
than 1/3 of the grass stalk be cut off at one time. 

When the mower blades are checked, they should also be sharpened 
if dull. A blunt mower blade does shorten the grass, but it can 
damage it in the process. A dull edge bruises as it cuts, killing 
the tissue at the top of the remainina portion. As a result, the 
lawn will son show a brownish tinge and may eventually fall prey to 
disease. 

Whether or not to remove the clippings depends on how often the 
grass is mowed and how heavy the clippings are. In general, the 
heavier the clippings are, the more important removal becomes. Very 
fine clippings may sift in among the live grasses and form mulches. 
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but such mulches, if composed of large particles, may harbor 
diseases. Clumps of clippings atop live grass will smother it. 
As heavy clippings build up over a period of time they may mat 
when wet to form a smothering thatch. 

Fertil izina 

Since grass is mowed so frequently, it must be fed regularly 
to compensate for the lack of 80-90% of its natural leaf blade. 
To keep a weed-free, disease-resistant short grass, even 
well-established lawns require periodic fertilization. The best 
procedure is to follow the recommendations given by the soil 
analysis. Next best is to feed the grass three times a year with 
the important nutrients mentioned earlier: nitrogen, phosphate 
and potash. In most cases, lawns will be fed twice annually. At 
the minimum, they should be treated at least once. 

Lawns should be fertilized several times each year because 
nitrogen, the nutrient that colors the grass, usually releases 
quickly into the soil and leaches away if not absorbed. Urea, a 
synthetic variant that releases nitrogen slowly, feeds grass well 
with only two applications a year. Phosphate and potash, however, 
move through the soil so slowly that heavy application can hold a 
lawn for several years if necessary. 

When buying fertilizers, analyze the labels as carefully as 
you did seed labels. Figured on the basis of nitrogen content, 
the cost of fertilizer can vary widely. Check the label, therefore, 
for the cost per pound of nitrogen rather than for the purported 
coverage that the total mixture provides. A low cost brand may 
have such a low nitrogen content that the expense--as well as the 
work--may prove greater than with a high priced mixture. 

When and how often to feed depends upon whether cool -climate 
or warm-climate grasses were planted. Cool -climate types are 
usua=ily fed in early fall and in spring. For warm-climate species, 
fertilizer should be scheduled for early spring and midsummer. If 
these are also fed in the fall, their dormant period, the fertilizer 
will encourage weeds. Both varieties, however, can benefit from 
additional summer feeding. 

Weeds, Insects, and Diseases 

No lawn enjoys complete immunity from these threats. A strong 
healthy one, however, has the best chance of continued health, and 
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a sickly one is most likely to suffer further. A thick grass will 
rob weeds of light and air, resist disease and survive any chemical 
warfare waged against insect invasion. When copper spot, grease 
spot, smut and the like appear, resort to research and expert advice 
before attacking. When cut worm and bill bug infiltrate, do the 
same. Since early diagnosis improves the chances of a rapid c're, 
inspect the grourds regularly and teach the groundsmen the symptons 
they should watch for. 



TREES A.ND SHRUBS 



Because the variety of trees and shrubs is so great and the kinds of 
treatment required so diverse, specialized advice will usually be 
necessary before scheduling any large planting and maintenance 
programs. At this point, therefore, only a few general principles 
will be mentioned to guide initial planning. 



SELECTION AND PLANTING 



In his GROUNDS MAINTENANCE HANDBOOK, H. S. Conover compiled an 
extensive list of popular trees and shrubs with cross-references for 
a variety of qualities and conditions. This table, which is 
reorinted as Figure 6-13, cafn be of considerable help in the early 
staqes of plant selection. 

Before purchase, however, investiqate not only the aesthetic 
effects and growing conditions but also the cost of continuing 
maintenance. For a variety of reasons, the cost of maintaining a 
shrub or flov/er qarden usually runs 300 times the cost of keeping 
UP an equal area of lawn. For this reason, many campuses use 
shrubbery sparingly as an intermediate element in the landscape and 
reserve formal gardens, clipped hedges, and the like for a few 
important spots that have high aesthetic, symbolic or sentimental 
value. If excessive watering, feeding or pruning will be necessary 
for the plant to survive and produce the desired effects, this 
cost--if not forseen-could deflate the budget or dot the campus 
with ragged shrubs and sickly trees. 
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The next recommendation is to spare neither cost nor care in 
preparinq the soil and planting the tree or shrub. A healthy plant 
requires relatively little maintenance; a sickly one needs constant 
attention and perhaps eventual removal. Transplanting can be a 
tricky technical problem; get the best advice on how to handle the 
selected species and follow it carefully. 



WATERING 



Once the tree or shrub is planted, the amount of water required 
vanes with the species chosen and the kind of soil in which it 
stands. Sandy earth which sheds water quickly obviously requires 
more frequent treatment than cUy soils For most shrubs it is best 
to apply the water slowly and to allow enough time for it to 
penetrate to a depth of 5-6 inches. On the majority of campuses, 
healthy trees will be watered only by the rain, except in periods of 
drought. To help deeply rooted trees flourish in clay soils or 
suf'vi've a dry spell in the best of soils, sink drain tile around the 
trunk to carry water down to the orimary roots. 



CULTIVATING 



Although cultivating the soil around trees and shrubs does help 
control and eliminate weeds, it does little to stimulate growth. For 
that reason mulches are often more beneficial than continual 
cultivation. Mulches help block out sunlight from the weeds and 
retain v/ater for the roots. In quantity, the decaying leaves from 
the Dlant can develop a fertile protective cover. Straw, cut 
cornstalks, peat moss, cotton seed hulls, well -rotted sawdust and 
wood chips are other widely used mulches. By eliminating much 
expensive hand weeding, 3-4 inches of mulch can usually lower the 
high cost of maintaining a shrubbery bed. By showing a dark, 
homogeneous color similar to that of rich earth, it also creates an 
attractive orderly appearance. 
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FERTILIZING 



What to feed your trees and shrubs is a question for local 
experts and one they may find difficult to handle. Numerous 
theories abound, but extensive testing has verified few of them. 
Research has shown that trees which are fertilized fare better 
than those which are not, that fertilizer can revive sick trees, 
and that it matters little whether trees are fed in the height 
of summer or the depth of winter. 

If tree food is required, it can be squirted into the soil 
with an injector, sprayed on the leaves, or sunk deep in the 
grounds via punch-holes. The last is the most widely-used method 
and is best tried in early spring when the soil is saturated. If 
not moist, soak the ground for several days in advance and then 
punch the holes wivth an eartn auger or crowbar. All holes should 
be spaced randomly within the drip line and should extend down to 
the root level for that particular species. In many parts of the 
country a program of tree spraying will be necessary to protect 
or revive the trees from local insect invasions and diseases. 
Shrubs can also be fed by sprays or the food can simply be added 
to. the soil near the base of the olant. 



PRUNING 



This is one mc:ir.;:enance service that most plants will require 
at some stage for their health if not for their appearance. For 
trees, the first pruning should be done before transplanting. 
Because the branches , are easy to reach with DOwer tools, this is 
the time to shape and reduce the branch framework to compensate 
for the loss of part of the root system. Later the tree might be 
pruned to fclearit from service -wires, to reduce the amount of 
shade, and to maintain a desired spread. 

More importantly, pruning can fight insects and disease by 
admitting extra sunlight and air, and it can rejuvenate decaying 
trees by reducing the strain on the root system. The recommended 
procedure is to start at the top, and remove closely parallel limbs, 
crossed and broken branches and superfluous growth at the base of 
the main boughs. At most schools, high pruning as veil as high 
spraying is usually handled by private contractors. 
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For shrubs, pruning Is necessary for most of the above reasons, 
but the requirements will vary greatly among the different species. 
Certain varieties require regular trimming for health, but others 
may suffer from frequent cutting. For these reasons, careful 
pre-plantinq investigation is especially important for the health 
of the plant and the budget. The methods for pruning shrubs will 
depend on the aesthetic effect desired, but special care should be 
taken to cut the top narrower than the bottom, rather than vice 
versa. A wider top will shade out and eventually enervate the 
lower branches. 



ENVIRONMENTAL PROTECTION 



The province of the grounds division. comprises more than trees and 
grass, roads and walks, fences and signs; it includes the total 
natural environment of the college or university. Protecting the 
environment is currently everyone's concern, but on the college 
campus it is the groundsman's profession. Since this is the 
division's most important goal, protection must be programmed into 
the schedule for every earthchanging job. On all major projects, 
safeguards such as the following should be a matter of standard 
planning and operations. 

1. Minimize earth movement by either cut or fill. 

2. Control erosion during and after construction. 

3. Provide adequate underground drainage in paved 
. areas. 

4. Place all utilities underground. 

5. Protect existing trees 

a) by erecting 10 foot square wooden barricades, 

b) by not changing the grade over the root mass, 
and 

c) by not allowing compaction uf root-bearing soil 
by wheeled traffic. 

6. Allow no burning of waste. 
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Maintenan<e is often defined as delaying the deterioration of 
the status quo. This is inescapably true for buildings; it need 
not be «;q for the land on which they stand. By repairing the 
ravages that men, machines and buildings wreak, by replenishing the 
earth, the efficient groundskeeper does more than postpone decay; 
he keeps the land for those who follow. 
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MAJOR REPAIRS. RENOVATIONS 

and ALTERATIONS 

FREQUENTLY THE PHYSICAL PLANT DEPARTMENT is assigned extra projects 
as major as converting a large lecture hnll into a specialized scien- 
tific laboratory, or as minor as installing additional electrical 
outlets in an office switching from manual to electric typewriters. 
Such work may be handled by an in-hc.ise design and construction team, 
by a professional consultant, or by some combination of personnel. 
This variety in types and methods means these projects seldom fit 
neatly into the operating procedures standard at many physical plant 
departments. Which means that many administrators unnecessarily 
postpone important improvements (or at least try to) because their 
offices are not organized to expedite the unusual. In the end such 
delays can cost the school money and damage the physical plant 
department's reputation for efficiency. This chapter will consider 
how to avoid or at least mitigate such evils. 

Definition is again a problem, and a major one, since it deter- 
mines who pays for the work and how it is accomplished. Two negatives 
are important; (1) These projects are not maintenance jobs that the 
department budget normally covers. Funas~for planning, estimating and 
construction, therefore, should come from sources other than the 
department's operating budget. (2) These projects usually do not add 
new floor space to the school's inventory. Responsibility, therefore, 
probably should fall to the institution's planning and funding com- 
mittee rather than to a departmental committee. The physical plant 
department should not be expected to set priorities on use of funds 
outside of its own operating budget. 

A more precise definition comes from the Association of Physical 
Plant Administrators. It recommends o separate funding category for 
major nonrecurring repairs and major deferred maintenance items. 
"Major projects," it states, "are those normally costing in excess of 
$10,000.00." Since this figure is meant to apply to the University 
of California, Los Angeles as well as Tuskegee, a small school could 
lower the limit, perhaps into the range between $1,000.00 and 
$5,000.00. • 

-289- 

er|c ^33 



Chapter 7 

MAJOR REPAIRS, RENOVATIONS AND ALTERATIONS 



What is important is that the Dhysical plant department and 
the institution set some definite figure which defines a project 
as special and beyond the normal scope of the department's operations 
and funds. 

More examples may help. Replacing roofs, walls, floors, 
ceilings and wiring systems are major repairs: They are larger in 
scope, require more money and occur less frequently than regular 
maintenance. So do simple renovations like subdividing space for 
new occupants. Major alterations are easier to identify. They 
might include building in language laboratories with tape recorders, 
public address systems, and individual booths; installing closed- 
circuit televisions in all the classrooms of a particular building; 
or creating specialized laboratories for analyzing photographs of 
atom-scattering experiments. 

Requests for these and similar projects may come from any 
academic, administrative, or service department within the school. 
Occasionally the request will originate with a change in teaching 
methods, as with the laboratories required for audio-lingual 
instruction. Frequently it will develop from a research program 
funded by the federal government or private industry. More often 
the job will result from growth that must be accommodated before 
new buildings can be designed, financed, and constructed. Because 
small schools do not have many programs, personnel, and research 
grants to administer, they do not handle as many of these changes 
as large universities do. Because these improvements can be so 
important, however, every physical plant department should be able 
to tackle them quickly with flexible, organized planning. 



THE PLANNING PHASE 



On this kind of job, the planning process will often be seen circling 
back upon itself instead of always advancing one complete step at a 
time. Renovations and alterations, in particular, are notorious for 
growing more complicated and more expensive, simply because it is 
iuipossible to forecast all the problems that can come out of the 
woodwork and brickwork when men alter the original structure of a 
building. What started as a simple job may ultimately require more 
complicated planning than new, much larger buildings do. This is 
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one reason why architects usually charge a higher fee percentage for 
this type work than for new designs. Reviewing, rethinking, 
redesigning and even refinancing may attend the job from inception 
to completion, or one review may cause its cancellation somewhere 
along the line. Until that point is reached, however, the planning 
process should be organized to keeo things moving— if not marching 
forward in a straight line, at least coil ing outward toward final 
completion. 



THE SCREENING PROCESS 



Requests for renairs, renovations and alterations can come 
from any academic, administrative or residential department on 
campus. All serious requests, however, should be put in writing 
and passed up the administrative channel for signatures by 
appropriate chairmen, directors and deans. Each request should 
explain how the project would be funded. These requests should not 
come directly to the physical plant, department. They should go 
first--accompanied by written justifications—to a standing 
committee whose sole purpose is to receive and evaluate such 
requests, establish priorities, assign funds, and review progress. 
This kind of planning group can be found on most large campuses 
under one of the following titles: 

School Soace Committee 
Academic Improvements Committee 
Academic Betterment Committee 
Special Projects Committee^ 
neparttr.ental Improvements Committee 

To produce realistic decisions, this committee should either include* 
representatives of, or seek guidance from, the following groups: 

1. Financial Administrators . They will know what the school 
can" afford and when the money will be available. 

2. Acad emic Personnel . They will evaluate the importance of 
the proposal to the quality of instruction* and research. 

3. Students . They can contribute when the project will 
affect them. 

4. Physical Plant Pe rsonnel. They can examine the impact the 
project will have on pla"nt facilities, 1 ^ 
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It should be this committee, and not the physical plant 
department that decides which projects should be shelved, which 
pursued further, and which completed. Such an arrangement saves 
the physical plant department the agony of deciding on matters 
outside its field and keeps it free of campus politics and 
accusations of favoritism. 

In some cases this committee will decide immediately to commit 
the school to a project. Often this will occur when federal grant 
monies are paying all or most of the costs; sometimes it happens 
when the school has to correct code deficiencies endangering health, 
sanitation and safety. In these few instances, the project moves 
directly into the design phase. Most repairs, renovations and 
alterations, however, are subject to additional preliminary analysis 
before final approval. 



PRELIMINARY APPROXIMATIONS OF COST 



Once this committee decides to investigate a repair, renovation 
or alteration, the physical plant director should take charge and 
provide the leadership to keep the project moving through the 
preliminary studies, the detailed designs, and the actual 
construction work. These matters are his specialties and givjn 
sufficient money, the success or failure of the project will depend 
primarily on his performance and that of his staff. 

"How much?" is the first question the director has to answer, 
and at this point, he has little information to use in developing 
figures. He may have to start with rough square footages for the 
basic materials without close consideration of any special equipment 
involved. On the basis of such information, the best he can do is 
use experience records to produce a "ballpark figure," "guesstimate," 
"horseback estimate," or even "SWAG"--one administrator's acronym 
for sophisticated wild-ass gueiis. Even though these first 
aoproximations are uncertain, they are very important, since they 
tend to encourage or discourage further investigation. 
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FEASIBILITY STUDY 



The next step is a feasibility study, to develop all the 
information that the conmitteo should need to make an informed, 
sensible decision. In the course of this study, planners identify 
the nature of the problem, evaluate the building that is supposed to 
house it, explore all realfstic options for solving the design and 
construction problems involved, and confer with the business officer 
about possible source of funds. Planners can then circle back on 
the first cost estimates and refine them into a more accurate 
reliable number. At that point, the department makes recommendations 
to the special committee about how to approach this particular 
project. 

The Purpose of the Project 

Identifying the nature of the problem requires frequent 
consultation with the asking department. If the department chairman 
involved does not have time to devote to this planning, he should 
assign someone else to work closely with the physical plant staff 
throughout the planning, design and construction phases. Staff 
planners ask this representative questions such as: What exactly 
are we trying to do? What function will the improvement serve? 
Professors--! ike kings, presidents and homeowners— can easily 
become so excited by their grand designs for old buildings that 
they forget the original function of the renovation or alteration. 
The planners,, therefore, must ask many hard questions at this point. 
A guide to these questions is shown in the Proqram Checklist in 
Figure 7-1. Only after they clearly understand the special purpose 
of the improvement, can these professionals put their special 
talents to work. 



The Physical Survey 

Once they have defined the nature and scope of the project, the 
physical plant in-house engineers or a professional consultant should 
initiate a technical survey of the building to be altered. Is it 
strong enough structurally to bear the load of new walls and 
equipment? Must the electrical and mechanical systems be reworked to 
accommodate the new demands? At this point, many projects run into 
financial problems as planners find that floors have to be reinforced 
to hold heavy computers, that walls planned for removal are load- 
t^earing, that the building must be rewired to handle the air 
conditioning. This survey, therefore, is one of the key^^c^ejpents in 
a feasibility study. i 
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Optional Solutions 

The next major element--the search for solutions to these 
Droblems--requires as much tact as talent. Often a member of the ' 
department requesting a project concocts the "oerfect" design, 
without benefit of a technical survey of the building. In these 
cases, planners find "pride of authorship" more vexinq to circumvent 
than load-bearing walls scheduled for removal. Since most men- 
academicians, administrators, or engineers— commit some part of 
their souls to their creations, planners must often Play diplomat to 
keep the project proceeding harmoniously. Professionals, of course, 
are not immune to the ravages of creative fever, but they can at 
least diagnose when the dis-^^se is enfeebling the planning process. 
When a solution proves unworkable, they must do more than disparage 
it; they should explore the alternatives, trying to incorporate the 
best elements of previous plans. 

This exploration is another examole of how planners circle 
around a problem. For the feasibility study, the investigation of 
alternative solutions is only tentaliive. The staff only roughs-in 
alternative designs in order to indicate solutions to technical 
difficulties and to further refine the cost estimates. Either 
in-house or private consultants will later cover the same territory 
once more in order to develop detailed drawings and final estimates. 
These later stages will show exactly how the sc'' .ol can finish the 
project. In the feasibility stage, however, the primary question 
is whether the school can acco.-^Dlish this improvement within the 
limits established by the building and tht budget. 

Ansv/ering this question requires help. The first place to turn 
was already mentioned--the faculty. They are experts in their 
fields, and have had firsthand experience in teaching and research. 
Even though an instructor may not be a member o-!* the requestinq 
department, he may be an expert on an engineering or environmental 
problem the staff is struggling to solve. Consult him; he will be 
flattered, and he may provide excellent advice at no cost. 

Excessive consultation, however, diverts faculty from their 
primary roles of teaching and research and creates the impression 
that the physical plant department could not fulfill one of its 
primary functions. If the requesting department has no connection 
with the const'^uction field, planners can expect little beyond 
general advice. They can "pick the brains" of interested faculty 
in hopes of finding useful ideas and creating a sense of coooeration 
on a joint venture. At the least, this will give the facul >.y sc-Jie 
understanding of the problems and should produce some appreciation 
for the delations finally attempted. 
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Books and journals can be another source of Information. Like 
the committed scholar, the competent physical plant administrator 
should keep current with the literature In his field. To evaluate 
and supplement the reference shelf, examine the extensive 
bibliography accompanying this manual. In addition, have the 
department or school library subscribe to such major periodicals 
as Ame rican School and Uniyerslty , Buildings , College and University 
Business, and Engineering News Record . One logical met nod for 
kisepVng tabs on the information In these journals is to review each 
issue, clip pertinent articles, and file them under appropriate 
headings in a folder, cabinet drawer or loose-leaf binder. 

Additional extramural help can come from various sources. 
Colleagues in the Association of Physical Plant Administrators can 
provide expert general advice through correspondence or over the 
telephone. Major suppliers. If handled carefully, can provide 
important technical information on materials and methods, and some 
may also give rough estimates that will help planners develop or 
double-check their cost analyses. Auk advice, hov^>ever, only of 
those who have in the past shown real concern for, and understanding 
of, the school's problems. For difficult, state-of-the-art problems 
in acoustics, electronics and interior decoration, it may be 
necessary to employ a qualified consultant at this stage. Even 
private architects and engineers may be needed, but the director 
should emphasize that their assistance during the feasibility study 
will cover only general advice, will not entail detailed drawings, 
and will not obligate the school to award them the final commission. 

The Second Cost Estimate 

From this exploration of options should emerge the best 
solution--the one that handles the technical difficulties within a 
manageable budget range. Conferring with the institution's business 
officer is essential at this point, since it is he who knows how 
much money is available. To avoid disaster later, planners must 
present him with the whole package as they see it. From these 
conferences come the final compromises or expansions that the 
economic situation dictates or allows. If the business manager does 
not have a complete and realistic picture of the project, it may 
flounder later due to lack of funds--a situation certain to spark 
anger on the part of the financial administrator and dismay on the 
part of many others. 
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To present a clear picture, physical plant planners need a cost 
estimate that is more detailed and hopefully more accurate than 
their first "ball-park" figure. This second cost approximation,, 
however, is not the final one. Although the time for "guesstlmating" 
has p?ssed, the time for the final hard figure is yet to come. At 
this point, the best the staff can do is compile "a quantity and 
unit price take-off" that includes the price of Installation and 
labor, and then tack on a 5^^-10% contingency item. Since the job 
has not yet been put out for bids, the figures must come from 
building costs handbooks like BUILDING CONSTRUCTION COST DATA, 
published by Robert S. Means, Co. of Duxbury, Massachusetts 02332, 
and from dependable contractors friendly enough to give their 
estimates for all or oart of the job. Figures 7-2 and 7-3 show the 
kinds of forms administrators can use for these computations. These 
numbers must be handled with caution and carefully explained to 
decision-makers, lest they lead everyone astray. Assembling 
Impressive statistics Is easy, assembling dependable ones Is 
difficult, even late in the planning process. 

Recommendations 

The penultimate step In the feasibility study requires writing 
a staff proposal for accomplishing the work. After developing a 
first draft, planners should again consult with the requesting 
department. Although planners may have followed what sounds on 
paper like a logical procedure, the asking department may still find 
deficiencies In the proposed solution. If so, the responsible 
planner will attempt to rectify errors, to Incorporate practical 
suggestions or to explain why he cannot do so. Since memories are 
fallible, It would be wise at this point to secure the asking 
department's written approval of the proposal before submitting 
it to higher authorities for final consideration. If disagreements 
develop later, these documents can resolve them, saving unnecessary 
bicKerIng about who agreed to what. 

After reviewing the total project, the physical plant 
department presents the revised proposal to the committee that 
controls departmental Improvements. This document Includes staff 
recommendations about methods, costs, and even about the value of 
the Improvement. This last statement smacks of heresy, since value 
judgments about educational Improvements usually lie outside the 
expertise of the physical plant department staff. It Is possible, 
nevertheless, that the feasibility study may reveal that the 
proposed renovation or alteration cannot accomplish the Intended 
objective. This may be the rare Instance, but the planners should 
feel free to express their opin1ons--after the investigation, but 
not earlier. 
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TYPICAL FORM OF PROGRAM CWCKLIST 
for use on 

Project JOB SITU ANALYSIS 

Number _____ Uato 

lUJILDINC. _ Room Numbor 

DliPARTMliNT l^^p^ j^^p - 

ARliA 



Net Assignable Sq. Ft. 



Present Use; 
Projected Use: 



STRUCTURAL CONDITIONS 



ERIC 



l-L(XJRS 



Ty{)e : 

Condition. 
Finish: 



WAI,LS 

Tyjie : 
Finish: 

Condition : 

Clil MNG 
'i'ypc : 

Condition: 

POWHR AVAILABLIi 

LIGHTING 

Mount ing: 
Condition: 



Slab CD Wood □ 

Good O Fair O Bad O 



Tile CD Terrazzo CD 
Wood CD Other 
Good O Fair CT 



Fin Cone 



Bad 



Wood Stud 
Other 



Metal Stud CD Masonry Block 



Hyp sum Board 
Pre Fin Paneling 
Vinyl Covering 
Glazed Tile 



Plywood 

Wallpaper CD^ 
Ceramic Tile £C2 
Plaster 



Good CD Pair CD Bad □ 



Slab 
Plaster 
Good 



Phase 




Dropped Acou stic 

Fi n Co ne CD Other 
Pair nil Bad □ 



ELECTRICAL 



Cycle 



Volts 



Amps 



Incandes cent p**! Flu ores cent CD 
Surfa ce I I Ha nger s | , J Ot her 
Good CD Pair CD Bad Q 



Figure ?-2, 
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CONVIiNrtiNCti Oil TLIiTS 
Typo : 



ffeverae side Figui*e 7-2. 

ELECTRICAL (continued) 



TRANS FORMIiR CAPACITY 

Typo : 

Location; 



PANiiL 

Type : 

Location: ] 
HLHCTRICAL DKVICES 



UOMUSTIC WATHR 



HliATING 



MECIiANICAL 

CW Pipe size Type 

HW Pipe size Type 



Typo: Steam CU Hot Water □ Forced Air CZJ 

Gas CU 

Radiators r~] Convectors 1"^ Fan Coil Units 

VliNTILATION 

Tyi>e: 

AfR CONDITIONING 

System 

Type: DX Q Chilled Water CIJ Window Units □ 

Ty\ic of installation: ^ 

Capacity: 



LABORATORY UTILITIES 

Type: Gas CU I^ist Water O Compressed Air O 

Vacuum 

FURNinjRE 

Type: Office C lassroom Laboratory 

Recreation I '[ Dormitory 1"^ 
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MAJOR REPAIRS. RENOVATIONS AND ALTERATIONS 

COMBINED REQUEST AND ESTIMATE FORM FOR TYPICAL PROJECT 

This side to be filled in by roquosting Uepartmont arid forwarded to 





Date 


Requested by: 


Department : 


Bldg. Q Room: 


Name of person 
to contact: 


"telephone extension: 


IF THIS REQUEST IS FROM ^CADEMIC 
UNIT, COMPLETE THIS SIDE ONLY. 
Recommended by: 


IF THIS REQUEST IS FROM ADMIN 1- 
STRATIX^ UNIT, COMPLETE THIS SIDE 
ONLY. Recommended by: 


Department Chairman 


Administrative Unit Head 


Deal. 


Department Director 


DESCRIPTION OF WORK OR SFRVICE: 



Academic/Administrative schedule will permit work to be started 
when? 

IVhen should work be completed? 

Is sketch or plan available? 

Is space assignment affected? ^ 

JUSTIFICATION: IVhy is this request necessary? (Use additional sheet 
if necessary.) 



1st COPY - ORIGINAL to Physical Plant 

2nd COPY - to Space Authority 

3rd COPY - to Funding Authority 

4th COPY - File copy 

Figure 7-2. Combined Request and Estimate Form 
(a one-sheet for^^ front and. hanV) 
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• ' Ok 



ReMevae aide Figure 

fHTs' yiWTOR USir W^Pm^^ PLANT ONLY 

Date 

TO: Uequesting Department. 
I-ROM: Office of the Physical Plant 

Your Project Request has been received anU a Physical Plant Project 
No. has been assigned to this request as shown in the estimate portion 
below. If you have any questions concerning this project, please refer 
to this project number. 

This project has boon approved and scheduled to start , 
and the estimated date of completion is . 

This project cannot be completed because 



Office of the Physical Plant - by 



PHYSICAL PLANT PROJECT NUMBER 



COST ESTIMATE 
STRUCTURAL : Labor Materials 

Carpentry $ $ 

Masonry 

Demolitiou Cleanup ^ 

MI-CHAN ICAL ; 

Air Conditioning 

Heating ^ ^ 

Plumbing.' ^ 

HLHCTRICAL : 

Electrical ^ ^ ^ ^ 

t- IN I SHI- S : 

Painting 

Plastering _ _ ^ 

Acoustical 

Hardware ^ ^ 

OTHHR: 



• • • 



CONTIUCT : 

Outside Contract _ ^ ^ ^ 

SUMMARY 

LABOR COST $ 

MATHRIAL COsST 

TOTAL COST$_ 

Approvals : 

Space Authorization ^ 

Funding AutJiorization 

Phy.sicil^if Mint Director 
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DETAILED BREAKDOWN OF ESTIMATE 



t 



MATIMAU 

OtSCfttPTtON 



UNIT COIT ' 10TAU 



TM06 



KATE 



Sub Idl.tl 



Hll$. 



tOtAiS 



OTHiH 



Suh lutal 

ClontittHrni u*^ 
(irand Tdt.!} 



for PP lUeerdi only 

Req.. . , Fund 

W/OS Pair 



Uudpft 



>tatrrM! 



D.itr nf RrijuiMtinn 
I.ahiir Iiitil 



Pate work complrtrd .... Tot.il at (uai 1 osl $ 



Reverse side Figure 
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Decisions 

.'hyslcal plant planners can feel free because they do not take 
the last step: they do not make the final decision. They submit 
their estimates and recommendations, along with any remaining 
objections from the asking department, but the planning committee 
"eviews their work and decides to abandon or proceed with the project. 
In many schools, other officials, such as deans and the president, 
may also have authority to concur with or cancel the committee's 
decision. The point to reemphasize is that the physical plant 
department only advises and i.nplements. 



THE DESIGN PHASE 



IN-HOUSE VERSUS PRIVATE DESIGN 



When the physical plant department submits the results of its 
feasibility study, it also recommends whether the school should 
design the project through its in-house staff or whether it should 
employ private architects and engineers. The preferable option 
hinges on the cost, complexity, capabilities and regular workload 
of the department planning staff, and on the availability and 
competence of local professionals. 

Outside help obviously costs more, but is often the only answer. 
If the staff can barely kfjep up with ongoing work, then the decision 
Is clear. If the work could be scheduled during slack times, however, 
staff design would be preferable, since this would keep the costs 
down and allow more money for quality construction. 

Complexity Is harder to judge. Since staff planners hav*? to be 
"general ists" who can supervise a wide variety of architectural and 
engineering projects, they may not have the specialized knowledge 
required for a complicated renovation. One key can be the staff's 
need for private consultants during the feasibility study. If they 
required this help, then a professional design team might be the 
answer. Although outside experts cost mce, they can often avoid 
expensive mistakes that nonspecial ists might commit. 
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The same procedures that apply to hiring and supervising 
professionals for new construction should be followed for renovations 
and alterations. These details are discussed fully in the chapter, 
Physical Planning, Design and Construction. It is worth emphasizing 
here that the school should clarify in writing exactly what services 
will be provided, and that the parties should agree In advance on 
either the amount of remuneration or the method for determining it. 
Usually the design team will provide schematic designs, conceptual 
reviews, working drawings, final cost estimates, specifications for 
the bidding document, and supervision of the actual construction 
work. Designers usually charge a higher percentage for these 
services on a renovation or alteration; often it can run as high as 
}0% of the total cost. 

Should a physical plant department take on the design job, the 
staff planner should take special care in preparing the specifica- 
tions. One of the best guides to consult is the MANUAL OF PRACTICE, 
a handbook published by the Construction Specifications Institute, 
Inc. It describes and rates five methods for writing specifications, 
any or all of which may be needed on a particular job. 

1. Descriptive Specifications . These list in detail the 
exact characteristics wanted In the product. 

2. Proprietary Specifications . This method allows the 
school to set quality levels by requiring brand -name 
products. 

3. Reference Standards . This method stipulates that the 
material or equipment meet quality levels established 
and published by authorities in the field. 

4. Performance Specifications . Instead of listing the 
material characteristics, this technique requires that 
the product accomplish certain functions. 

• 5. Cash Allowances . A tactical maneuver, this provision 
allows the planners to begin bidding and complete a 
contract while delaying a particular specification 
decision. 
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Whether prepared by the planning staff or by a professional 
desiqn team. a:curate written specifications are Important to the 
success of any project, especially if the school chooses to hire 
a private contractor. He operates primarily for profit and is 
only obligated to provide the materials and workmanship that the 
school asks for in writing; without careful supervision, he may 
provide less. See for an example of drawings and specifications 
for a small project. Figure 7-4. 



THE CONSTRUCTION PHASE 



Private contractors and in-house construction are discussed under 
separate headinqs, and many schools find it' practical and ecof.omical 
to combine the two methods on certain projects. Such is the case on 
renovations and alterations f-^ which the in-house trades staff can 
handle part of, but not all, the work. By asking reliable local 
subcontractors to take the remaining portions, the school saves 
considerable expense (including the general contractor's overhead 
and profit percentage) and still acquires the skilled labor necessary 
to complete the job. To save more time and money, the physical plant 
director at a private school can first try to negotiate a reasonable 
contract with a reliable firm before advertising for public bids. 
The success of this variant depends in part on the director's 
knowledge of, and friendly relations with, private contractors and 
tradesmen in his area. 

For many public institutions state laws require the physical 
plant department to advertise for bids on projects beyond a certain 
magnitude, for example, on projects estimated at more than $2,500.00. 
In some cases, state laws set specific limits on how large a project 
the physical plant department may undertake. For example, in the 
State of Washington, physical plant departments at state institutions 
may not attempt projects estimated at more than $10,000.00. At both 
public and private institutions, flexibility is the key to successful 
management of such unusual projects. 
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SAMPLE OF INITIATION AND COORDINATION INSTRUCTIONS 
FOR A MINOR ALTERATION OR IMPROVEMENT 



August 15, 19 



MEMORANDUM TO: Warehouse Clerk 

Carpenter Foreman 
Electrical Foreman 
Paint Foreman 
Work Control Desk 

FROM: Director of Physical Plant 

SUBJECT: ALTERATIONS AND RENOVATIONS MOTOR VEHICLE 

REGISTRATION OFFICE 



1. Approval has been received from the Business Office to proceed 
with the alterations shown on the drawings. (Refer to Figure 7"^. 

2. We will use our own "In-house" personnel on overtime and the 
entire cost will be reimbursed to Physical Plant. 

3. The work must be accomplished prior to registration on 
September 19, 19 . 

k. Coordination of work must be arranged to permit the office to 
continue In operation. 

5. When construction work Is completed, the entire area Is to be 
repainted with one coat of same color. 

6. Responsibility for all phases of the project are under the 
Carpenter Foreman. 

7. A meeting will be held at 8:00 a.m., August 18, 19 , of all 

parties in receipt of this memo at the job site to resolve any 
unanswered questions. We must cooperate and Insure completion 
b/ tb.; dead I Ine. 
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PRIVATE CONTRACTORS 



The ma.lor advantages of employing an outside contractor for the 
construction work are similar to those mentioned in the discussion 
of design. Some projects may be so large that the department cannot 
tackle and complete them within the time available without disrupting 
routine maintenance. Some may require specialized equipment or skills 
that are not available in-house. Examples are jobs requiring 
considerable welding, sophisticated electronics, and heavy 
refrigeration. The primary disadvantages are the higher costs 
entailed and the difficulty and cost of instituting changes once 
construction has begun. 

For detailed information on how to arrange bidding procedures, 
and how to negotiate and administer different types of contracts, 
consult the appropriate sections of Chapter 9, Physical Planning, 
Design and Construction. For renovation and alteration projects, as 
well as for new buildings, the physical plant department should 
maintain a list of reliable contractors and invite at least three to 
bid on each job. Since these projects are not as large or as 
complicated as new buildings, the department can effectively utilize 
smaller companies who have the capacity to handle major renovations 
and alterations but lack the bonding rating for new construction. 

A written contract based on the specifications is necessary for 
any work done by outside firms. It should describe the scope, 
quality of materials and workmanship, and the sequence to be followed. 
As with an architectural contract, it should also specify the cost or 
method for determininq, it. Many small jobs are done on a "time and 
materials" basis, but the contract should state whether this includes 
fringe benefits, such as insurance, administrative overhead, and a 
profit margin. All contract work must be carefully negotiated and 
supervised, but special care is needed on "time and material" 
agreements that contain no incentive to finish within budget and time 
limits. 



IN-HOUSE METHODS 



Preparation of specifications becotres less important if the 
physical plant department decides to administer the project itself. 
It is still necessary to write down exactly the level of quality the 
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school desires in labor, materials and equipment, but with an 
in-house operation, any mistakes can be rectified without recourse 
to lawsuits. In addition, there are other advantages to setting 
up in-house renovations and alterations. Obviously, the cost will 
be considerably less if staff labor can handle the job, and 
changes to the project will be easier and less expensive to 
initiate as the job progresses. Since many maintenance men find 
this kind of project more exciting than' their routine assignments, 
departmental morale may improve. 

A few important warnings should be noted, however. One of 
these was stressed earlier: major repairs, renovations and 
alterations are not routine maintenance, and the use of departmental 
personnel shouldlbi" funded, therefore, from special sources and not 
from the maintenance account. Since normal work must proceed 
according to schedule, an in-house operation may require 
considerable overtime, weekend and holiday work. At most schools, 
administrators expect certain slack periods and are ready to 
reassign some maintenance personnel to major projects during these 
periods. A well -organized department, however, will have accounted 
for most of the work time of its personnel throughout the year. 

On an in-house repair, renovation or alteration, the physical 
plant department can try some of the tricks that have proved 
practical on new construction. The first is to place one staff 
member in charge of the total project. In small schools, this may 
be the director, but on a complex job he may want to assign this 
work to someone else. And with good reason--supervision of a large 
renovation or alteration could be one man's full-time responsibility. 
The project supervisor utilizes other in-house tradesmen for certain 
portions of the Job, synchronizes their efforts, inspects their 
results and keeps communications flowing quickly through proper 
channels. His multifarious duties could include arranging for 
interruption of utilitiet, and, in general, scheduling all work so 
that it disrupts campus life as little as possible. f4ore 
importantly, he insures that all code requirements are met and that 
careful records are kept for each stage and for the total project. 

Annt.hftr effective practice is the preconstruction conference. 
At an onsite meeting the coordinator helps the major suppliers and 
participants visualize all the inherent difficulties, announces any 
deadlines, and clarifies and synchronizes the important phases of 
the work. To best utilize the time at such a meeting, he should 
send out beforehand, a checklist of the significant topics to be 
discussed. Afterwards he should compile and distribute a written 
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record of all decisions reached. By thus reviewing with these men 
the scope and timing of the work, the coordinator can uncover and 
remove lingering doubts and confusions that might, If undetected, 
later cause the mix-ups that leave workmen standing around doing 
nothing but draining the budget. Figure 7-5 is an example of an 
initiation conference with its coordinating Instructions. 

Since communication is so important, it deserves special 
mention here. Once the director or his appointed representative 
has coordinated the work to be done and has explained the lines of 
authority to be followed, he should keep each member of the 
construction team informed of the progress and problems encountered 
by the others. His primary purpose at this stage is to minimize 
loss of time and money. If he can spot delays in the framing work, 
for example, he can then reschedule the plumbers and electricians 
for other work. He can also capitalize on the goodwill that 
attends any improvement by informing the using department of the 
progress of their project. 

As mentioned earlier, the coordinator can also bring in 
qualified authorities to perform final inspections and insure that 
all safety, sanitation, health and building codes have been met. 
At the same time he should prepare as-built drawings to provide the 
department with an accurate record that incorporates all changes 
from the original plans. Fo." plumbing and wiring work, he might 
photograph all conduits before they are enclosed. Such records 
will be important if any problems have to be repaired or if 
additional renovations and al-.:erations are later attempted on the 
building. 



THE POST-CONSTRUCTION PHASE 



When the last subcontractor or staff tradesman has finished, the 
project coordinator and the physical plant director should accompany 
representatives from the using department on a tour of the facility. 
In the case, of contract work, the school officials double-check for 
complete compliance with the specifications. In the case of in-house 
work, they inspect to insure that the work was done properly. li any 
deficiencies remain, they should be rectified before occupancy lest 
unnecessary and expensive maintenance problems emerge In the future. 
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With the approval of the asking department, the physical plant 
department can then take final acceptance of the project and release 
final payments to contractors and suppliers. 

The concluding step is an after-action report by the project 
coordinator. This document should summarize the purposes of the 
project, evaluate the methods to accomplish them, and, most 
importantly, tabulate the costs involved. Such reports provide 
useful information for estimating costs of future projects; they 
also help pedagogues and planners learn from their mistakes and, 
hopefully, from their successes. 
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Figure 8-1 : Typical Organization Chart 

for a Security and Safety Force 
at a Smalt School 
Figure 8-2 : Sample Officer's Daily Log 
Figure 8-3 : Sample Complaint Report 
Figure 8-4 : Sample Arrest Report 
Figure 8-6 : Sample Identification Record 
Figure 8-6 : Sample Property Report 
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Figure 8-8 : Sample Property or Content 

Damage Report 
Figure 8-9 : Sample Accident Report 
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SECURITY and SAFETY 

THIS CHAPTER ON SECURITY AND SAFETY must be an awkward hybrid cover- 
ing two related services frequently assigned to one division for 
expeditious reasons. For several reasons, both services began to 
command a larger slice of che instituional dollar during the last 
decade . 

Security forces grew because of the rise In urban crime. On 
many campuses the number of security personnel per student doubled, 
and on a few it nearly tripled. 

Safety programs also accelerated, but at a far less dramatic 
rate and for different reasons. The prime mover in this case was 
the federal government. Spurred by the rising accident rate in the 
construction industry and in institutional work. Congress in 1970 
passed landmark legislation that forced all large employers to 
initiate or improve procedures for occupational safety and health. 
Called OSHA, the Occupational Safety and Health Act inevitably 
generated further improvements in related programs for fire and 
traffic safety. 

On many campuses the impetus generated by sudden expansion 
carried the security force beyond the bailiwick of the physical 
plant department— its traditional home. Safety, often a part-time 
function of the security director, also left physical plant juris- 
diction. A 1968 poll of one hundred eighty-five colleges and 
universities showed only forty-nine security directors reporting to 
a physical plant director. Fifty-three reported to vice presidents, 
twenty-seven to business managers, nineteen to various deans, and 
twelve to presidents. The educated guess is that this trend will 
continue, especially at rapidly expanding schools and those located 
near, or in urban areas. For many small schools, however, security 
and safety remains an adjunct of the physical plant department. 

This chapter neither explores nor resolves the issues. It doe^- 
provide the responsibility for these two services. Oil 
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The security force on most camouses grew out of night watchman 
service, and the night watchman service grew out of insurance 
company requirements for some kind of fire watch oatrol . The 
watchman's job was relatively simple: he locked or unlocked doors, 
closed windows, turned off lights and water fountains, looked fo. 
fire, sniffed for smoke, and perhaps checked equipment and furniture 
for theft or vandalism. School property was his main concern, and 
the physical olant department, his natural home. Most institutions 
small and large have either replaced or supplemented the watchman 
by personnel with broader responsibilities and powers. 

Protecting life and property and oreserving the peace, 
according to traditional definitions, are the primary missions of 
the campus security force, and most of its functions derive from 
that concept. This division, like any city or state police 
department, must: 

Prevent crime 

Enforce state and city ordinances 
Patrol the area of responsibility 
Preserve and collect evidence 
Conduct investigations 
Arrest offenders 

Prepare prosecution cases for court 

Regulate crowds, traffic and other noncriminal activities 
Operate a radio communications system 
Train recruits 

Cooperate with other law enforcement agencies 

In addition, a campus security force carries other responsibilities; 
in most cases it also must: 

1. Enforce school policies and regulations in addition 
to civil laws. 

2. Administer parking. 

3. Serve an important public relations function. 
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ORGANIZATION AND STAFFING 



Of qood men and sufficient money— two keys to success—the 
first is probably the most important for a security program. An 
incompetent director can squander lavish funding and inadequate 
personnnl can disturb the peace as often as they keep it. The 
most important man, is the director; he should have at least ten 
years experience in police work, investigations, and 
administration. 

He may come from county, state, or military police, and he 
should come equipped with an interest in, and an open mind about, 
the problems of young people. This factor can be as pertinent as 
his experience. 

The rest of the staff could be deputized law enforcement 
officers or a combination of watchmen, guards, and part-time 
students. Workmen from other branches of the physical plant 
department can serve as watchmen. Security guards can also conduct 
organized patrols, file reports and wear identifying uniforms. Law 
enforcement officers would also be uniformed and armed with arrest 
powers and probably with weapons. 

One of the first problems the security director must solve is 
staffing. How many men are needed? Where are they found? What 
should the labor budget be? Answers for these questions are never 
final ones; they come up for reexamination every year at budget 
time. Unfortunately, such basic problems have received little 
systematic study, which means the director has only "rules of 
thumb" and general advice to guide him. Traditional approaches to 
staffing are: 

1. The first and most effective method requires a 
thorough survey of the plan, policies, operating 
procedures and campus population. Such a survey 
can be time-consuming to compile, and because it 
incorporates many judgments based on intuition, 
experience and guesswork, it can also be inaccurate. 

2. Quicker, but less accurate, is the "rule of thumb" 
method that assigns one man on duty for every 
1,000 full-time equivalent population. This 
estimate cannot account, however for unique 
conditions found on different campuses and for 
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varying functions assiqned to different security 
departments. For example, a l-per-1,000 ratio 
does not provide personnel for the administration 
of the parking program, a job handled on many 
campuses by the security force. With its obvious 
flaws, however, this method can still give the 
new director a staff, an initial staff number to 
start with, a number he can later refine as he 
becomes more familiar with the special needs of 
his campus. 

After using one of these methnds to estimate the number of 
man-years the department needs, the director must calculate the 
minimum staffim needs for twenty-four-hour coverage by the 
following stePs: 

1. From 2,080 hours (40 hours x 52 weeks) subtract 
aoproximately 240 hours for paid holidays, vacations 
and sick leaves. The number of hours spent on the 
job comes to 1 ,840. 

2. Divide this number of hours on the job into 8,640, 
the number of hours in a 365-day year. 8,640 
divided by 1,840 equals 4.7. 

The result shows 5 to be the minimum number of men needed for daily, 
round-tfie-clock oatrol for the entire year. 

Even at a very small school, therefore, the security division 
should begin with at least 5 men and a director. Due to his workload 
of administrative, supervisory, liaison and public relations tasks, 
the director should always have at least 1 man on duty in addition 
to himself to handle routine and emergency jobs. A five-man crew 
also provides one person to fill any abnormal absence such as 
training leave. For work this skeleton crew cannot handle adequately, 
the director can later reauest additional staff positions. As a 
natter of policy, however, heavy overtime loads should be avoided to 
enable personnel to continue the training that will further 
professionalize the division. Figure 8-1 shows a typical 
organization chart for a security and sa:'ety force at a small school. 

The type of security division varies with campus conditions. In 
many cases, watchmen and security guards handle most routine 
assignments. Every department, however, should have on duty or on 
call from local agencies officers with law enforcement powers. When 
the volume justifies it and the budget allows it, the division should 
hire or train one full-time investigator. 
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Not all personnel need be full-time staff. Many security forces 
employ students part-time to handle routine work. Writinq parking 
tickets, for example, is one assignment that does not require a 
professional officer. After a short period of on-the-job training, 
students can also handle any basic watch and patrol duties. 
Economy and efficiency are the major advantages of part-time help. 
Students usually wnrk for approximately half the rate officers 
receive, and they release trained men to concentrate on work 
requiring greater expertise. The only disadvantage comes when a 
student patrol ler encounters an emergency or a criminal act in 
progress. To provide for these situations, the department, as 
mentioned earlier, should have on duty an officer whom the student 
can summon. 



RECRUITMENT AND TRAINING 



Finding good personnel to man a security force takes time and 
effort. Good places to look are county, state and military police 
departments, but the best place is another college security 
organization. From these agencies may come excellent prospects who 
fall barely short of some less important requisite such as necessary 
height or uncorrected vision. 

From whatever source, the director must carefully screen all 
applicants to weed out ill-suited rejects looking for an easy job, 
incipient dictators looking for power to wield and timid types 
unable to exercise authority. Since psychological tendencies such 
as these may manifest themselves only in on-the-job situations, a 
probation period with close supervision is essential. 

Also essential is a minimum educational requirement. Often 
this is a high school diploma, but many schools now look for a 
junior college associate in police science, and some larger 
universities aim for a bachelors degree or aptitude and willingness 
to work toward this degree. 

Additional advice on choosing candidates comes from Paul Steuer, 
security director at the University of Cincinnati. Although he 
obviously had men in mind when he prepared this list of prerequisites, 
most of his suggestions also help in evaluating women candidates, who 
are now applying for security work in increasing numbers. 
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1 . Age.. Set parameters such as 21 to 50 that do not 
exclude able retired persons. Beware of retirees, 
howev€r,who are looking for a plum, a job that will 
give them good money for depositing all their dead 
weight on their dead posteriors. Look carefully 
for an active, capable policeman. 

2- Training. The candidate obtained should have a 
police commission or have satisfactorily completed 
an approved training course. 

3. Physical Requirements . The candidate should stand 
5 '8", possess a reasonably proportionate physique 
and a clear speaking voice. A person with a physical 
or speech defect would be subject to ridicule and 

• harassment, which could compound verbal abuse 
prevalent in current confrontations. 

4. Capabil ities . The prospect must be able to accept 
and follow orders, analyze unexpected situations and 
work cooly in emergencies involvinq danger, massive 
injuries, pain and even fatalities. 

5. Flexibility . The candidate must be willing to work 
day or mght shifts, weekends, holidays and in all 
kinds of weather. 



For the final selection, Steuer suggests a tough oral interview 
in which the director probes persistently for temperament, alertness, 
composure, attitudes and prejudices. 

With pay scales for campus security work usually falling well 
below city, county and state salaries, it is the rare applicant who 
comes to campus fully trained. Most security directors try to 
find good prospects, and then struggle to train them. To do the job 
properly, the division should set up a two pronged program to insure 
on-the-job training in the company of an experienced officer and 
classroom coverage of basic elements of law enforcement. 

The classroom sessions should cover most, if not all, of the 
topics listed on the following pages. This typical curriculum 
outline was prepared by Edward T. Kassinger, director of public 
safety at the University of Georgia. 
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A SUGGESTED CURRICULUM GUIDE 



1. ORIENTATION PROGRAMS 

a. Law enforcement ^philosophy 

b. Proper note taking 

a. University rules^ regular 
tions and policies as they 
affect campus law S. 
enforcement 

d. Campus law enforcement; 
rules and regulations 

2. COMMUNITY RELATIONS 

a. Personal appearance 
conduct and etiquette 

b. Law enforcement relation^ 
shipp with 

... 5 udent body 

(including discussion 
of student government; 
identification of stu^ 
dent leaders for 
purposes of better 
rapport) 4. 

. • .Adninistrators 
(identification of 
administrators; respon^ 
sibilities and general 
indoctrination with 
regard to administrative 
organization and respon- 
sibilities of various 
departments of the 
adninis tration) 

. ..Faculty 

(identification of 
leading academic 
personnel; responsibi-* 
litiee, proper manner of 
contact, etc.) 

. . .Alumni 

(unii>eroity concern with 
alumni relations, etc.) 

. . .General public 



. . • Other Iccti) enforcement 
agenHes including 
federal, state, oounty^ 
ard mnioipal 

ClilMINAL LAW AND RELATED 
SUBJECTS 

a# Criminc' Zow 

. . .Lous of arrest 
.Searches and seisuree 

...General constitutional 
requirements with 
regard to due process 
and legal warnings 

. . • Laws of evidence 

...Laws relative to search 
for concealed weapons 

b. Discussion of civil rights 
a. Administration of criminal 

law 

CRIMINAL INVESTIGATIONS 
a. Propet method of recording 
• complaints i^egarding 
alleged criminal acts 
h. Report writing 

c. Assaults 

d. Automobile thefts 

e. Burglary 

f. Collection of evidence 

g. Injury and death 
investigations 

h. Interviews and 
interrogations 

i . Robbery 

0. Sex crimes 

k. Larceny and stolen 
property 

1. Scientific aids 

m. Fingerprint evidence 
n. Vice investigations 
o. Drug abuse 
p. Forgeries 
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A SUGGESTED CURRICULUM GUIDE (oontimed) 



5. PATROL PROCEDURES 

a. l*'oot and motorized patrol 
in crime prevention and 
detection 

h. Arrest and control of 
vehicle occupants 

c. Proper manner of handling 
disturbance and felony-' 
in-progress calls 

d. recognition and handling 
of ahy^ormal persons 

e. Driving under the 
influence cases 

f. Field no retaking and 
crime t-cene recording 

g. Crime rcene procedure 

6. TRAFFIC CONTROL 

a. Traffic direction 
techniques 

b. Citations for violations 
of traffic ordinances 

c. Traffic laii)s applicable 
to campus 

d. Accident reporting 

e. Accident investigation 

f. Motor vehi3le inspection 
law 

g. Hit and run investigations 
including gathering of 
evidence in such cases 



7. COURT PROCEDURE 

a. Court room demeanor 

b. Simple rules of evidence 
and testifying in court 

8. JUVENILE PROCEDURES 

9. DEFENSIVE TACTICS 

a. Arrest techniques 

b. Defensive techniques 

10. PERSONAL SKILLS AND 
SPECIALIZED TRAINING 

a. Firearms training 

b. Proper use of auxiliary 
equipment including hand-- 
cuffs and other restraining 
devices or protective 
equipment 

c. Crowd control 

d. Fire prevention and control 
. . . Campus 

. . .Buildings 
. . .Automobiles 

e. First aid 

f. Social problems in the 
campus community 



Such training is only the basic program, the beginning. After 
the officer masters the fundamentals of his job and proves his value 
to the division, he will need further training. If the director has 
a good working relationship with state or county agencies, he might 
place the exceptional prospect in one of their programs to learn 
specialized skills in critical jobs such as investigation and crowd 
control , 
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Another option is additional on-campus training for In-service 
promotion. Such a program might cover topics such as: 

1. Role of law enforcement. 

2. Laws of arrest, search, seizure (civil rights, civil 
liberties, and constitutional guarantees). 

3. Criminal law. 

4. Vehicle and traffic laws and traffic control methods 
and techniques. 

5. Rules of evidence, court procedure and testimony. 

6. Interview or interrogation principles and techniques- 
admissions, statements, crime scene notations. 

7. Civil complaints. 

8. Crowd control; confrontation; management. 

9. Patrol function— duties and techniques. 
10. Techniques and mechanics of arrest. 

n. Juvenile methods; procedures. 

12. Reporting and report writing. 

13. First aid. 

14. Tactical operations. 

15. Investigation techniques. 

a. Homicide, assault 

b. Burglary 

c. Larceny 

d. Vice control 

e. Undercover 

f. Narcotic 
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POLICIES 



The campus security force handles special problems not faced 
by most municipal police departments. It must enforce institutional 
policies as well as civil laws, extend special treatment to students 
and conduct confidential investigations. To simplify a complex 
assignment, the security director should ask his superior 
administrators to formulate clear policy statements on the following 
controversial issues: 

1. Student Offenses . Most colleges and universities prefer 
to handle minor offenses internally in order to save the 
student from a police record that could harm his career 
prospects. Without question, felonies should always go 
to civil court, but considerable ambiguity remains about 
what constitutes a "minor" offense. If administrators 
do not establish an institutional policy on this issue, 
it will be the on-duty officer who decides whether a 
student sees the dean of students or the local judge. 

In many cases, the student suspect will be reported not 
to a dean of students but to a court of students. With 
the recent disappearance of in toco parentis, many 
schools have student judicial boards try students 
accused of violating institutional policies and minor 
civil statutes. While this trial by peers for campus 
crimes is logically consistent with due process as 
practiced in civil courts, the concept of special 
treatment for civil offenses, some security officers 
argue, is not consistent with student demands for adult 
privileges. 

2. Institutional Policies . How much force is the campus 
officer expected to exert in order to enforce school 
policies not supported by civil law? Campus 
demonstrations, in parti tular, often have presented 
ambiguous decision situations for security police. 

Which school policies are to be rigorously enforced and 
which loosely enforced? Ideally, all police should 
apply all laws equally, but administrators, like 
legislators, often establish paper policies that are 
difficult to enforce in concrete situations because of 
prevailing customs. Prohibition against liquor was one 



31 



-325- 



Chapter 8 

SECURITY AND SAFETY 
Security 



famous example of this dilemma, and the current 
prohibition against marijuana is a more pertinent 
example. Although most states and schools have laws 
about its use, the wide variety of civil penalties 
have resulted in an unofficial "hands-off" policy at 
some schools and only sporadic enforcement at others, 
especially in view of the widespread use of marijuana. 

3. W eapons . Whether the security force should be armed 
is always a debatable question. Police traditionally 
ask for weapons and students traditionally protest 
their presence. On this issue the director should 
plead his case, not in terms of an absolute right to 
bear arms, but in terms of the kinds of crime and 
criminals his officers are likely to encounter. If 
he wins the argument he must provide sufficient 
training for his officers to insure that a weapon is 
never used except in self-defense. 

4. Off -Campus Police . Who has authority to call in an 
off -campus police force can also become a disputed 
issue. Under extraordinary conditions, such as a 
riot or natural disaster, the security director may 
wish to summon additional help. Because the director 
thinks he can best judge need, he usually is the 
appropriate authority. Because students and faculty 
react so strongly to invasion, many principal 
administrators prefer to retain this authority. 

Under normal operating conditions, outside police come 
onto a campus only after receiving permission from the 
campus force. If city or state agencies wish to 
interrogate, investigate or arrest a student, teacher 
or staff member, the campus force usually apprehends 
the suspect and turns him over. Since school officers 
are more familiar with institutional routines, they 
can manage the job with less disturbance. 
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After administrative policy has been established on the above 
questions, the director can concentrate on his job: establishing 
effective procedures to protect life and property and preserve 
peace. 

Patrols 

Good patrols are the backbone of an effective security operation. 
The simplest consist of a watchman who makes rounds to check doors, 
windows and equipment and calls in assistance for other problems. 
The sophisticated patrol consists of a fully armed and trained 
officer who professionally checks the premises, investigates the 
unusual, takes whatever action is appropriate, and files follow-up 
reports. This kind of patrol is essential to protecting property, 
detecting crime, managing emergencies, and supplying information. It 
also lowers insurance premiums. 

Organizing patrols is one of the director's major administrative 
tasks. To provide proper coverage twenty-four lours a day, he must 
first analyze the campus living and working patterns to identify 
recurring security needs. Heaviest patrols usually occur during the 
evening and midnight shifts. The evening shift often includes cash 
escort, general lock-up, special events service, and general security 
tours. The midnight shift consists primarily of touring the campus 
and unlocking buildings for the next day's work. 

The only way a director can develop a realistic patrol routine 
for his campus is by making a rough time and motion measurement of 
the tasks to be performed and areas to be covered. When the campus 
proves too large for one man to cover adequately "with spare time for 
emergency work, the director should set up two or more patrol beaLs 
coverincj approximately equal floor areas of buildings under 
surveillance. 

Patrol patterns should be varied periodically to foil planned 
thefts and to develop versatile personnel. 

If possible, the patrolman should report his whereabouts 
periodically to the shift supervisor or officer in charge, either by 
telephone, car radio or walkie-talkie. In case of emergency the 
supervisor will know which officer can respond most quickly. 
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The patrolman should also carry a daily time sheet to record 
his building inspections. On these he notes time 1n, time out and 
anything unusual he observed, such as unauthorized occupants, 
missing equipment, defective or misplaced fire extinguishers, and 
other needed building repairs. Such reports provide information for 
follow-up investigation, repair work and insurance claims. 

In some instances, insurance companies insist on more elaborate 
patrol -monitoring devices. The Detex system, for example, requires 
the watchman to carry a small clock containing a time disc which he 
punches at each station as proof of coverage. In complying with 
insurance requirements, the director must still insist on varying 
patrol patterns periodically. 

To establish a professional patrol, the director should provide 
each officer with the following information about each building on 
his beat: 

Entrances and exits 
Opening and closing times 
Occupants and uses 

Name of the individual with prime responsibility 
Plan of evacuation 

Locations of fire extinguishers, shutoffs, fire doors, etc. 
Research projects 
Storage areas 
Parking assignments 
Special events 

For special events, the officer needs to know who will use the 
building, when to open it and when to lock up. On routine patrol 
the officer enters each building, checks each door, and investigates 
and reports any which are lighted and unlocked. Simply asking if 
anyone is there is not enough. An injured person could be inside 
unable to answer, and if the patrolman does not find him, no one will 
until the following morning. 

Some schools also ask patrolmen to check on the custodial staff. 
Since the officer knows who ib supposed to be in each building at 
specified times, he can notify the custodial supervisor if his 
janitors are missing work assignments or violating proper procedures. 
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Investigations 

Every security division with a heavy workload and a dozen men 
or more benefits from at least one fully trained, full -time 
investigator. The second-best option is to train a capable man in 
all aspects of investigation and assign him to part-time 
investigation work. The most common option among smaller schools, 
of course, is brief training for all officers in basic procedures 
for recognizing, identifying and preserving criminal evidence. The 
director then does follow-up investigations or brings in an expert 
from another police agency. 

Records 

Without at least a rudimentary record system, a security force 
can barely function. With good records, it can isolate major 
problems, initiate follow-up action, evaluate various solutions, 
and accurately project its future manpower and equipment needs at 
budget time. The five types of records essential to an effective 
security operation are; 

1. Officer's Daily Log . Patrolmen complete this time sheet 
at the end of every shift. Because they record all 
incidents, arrests, citations, and investigations, these 
time sheets provide a complete account of work actually 
performed— a valuable management tool for the alert 
director. 

2. Complaint Report . According to W. F. Wilson, a major 
authority in police administration, any incident 
requiring action, no matter how minor, should be 
recorded on a complaint report. If no further action 
is needed, the dispatcher can write up the account. 
Otherwise, the officer in the field writes up the report 
after completing his preliminary investigation. The 
complaint report forms the skeleton to which an Arrest 
Report and Identification Record are attached. 

3. Arrest Repor t. Because of recent Supreme Court emphasis 
on due process, accurate arrest records are mandatory in 
all police work. They are the sine qua non for all legal 
proceedings. Whenever an officer makes an arrest, he must 
carefully note these major events: the original incident, 
probable cause for action, search methods, booking data, 
and time of release of the prisoner. 
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4. Identification Records . This record consists primarily 
of a fingerprint card and photograph. Every police 
department collects information on suspects it may 
prosecute, and many schools ask their security personnel 
to fingerprint and photograph all new personnel, a 
procedure that effectively discourages -falsification of 
data. 

5, Property Report . Police departments hold property for 
three major reasons: for evidence, for safekeeping, 
and for lost and found services. When a large volume 
is involved, a carefully designed property report can 
save considerable confusion. The director should devise 
one form to satisfy the purposes mentioned above and to 
serve also as an automobile impoundment report. A 
triplicate form provides one copy for the general file; 
one for the stolen property, if needed; and one for the 
receipt for the person from whom the police seized or 
received the property. Examples of the foregoing 
reports are shown as Figures 8-2, 8-3, 8-4, 8-5, and 8-6. 

Indexes are the keys to an effective records system . They allow 
information to be filed and retrieved by several methods: by date, 
serial number and name and type of incident. Filing by type of 
incident (misdemeanor, felony, etc.) comes highly recommended by 
Sven Nielson of Brigham Young University. This index, he says, 
simplifies the job of extracting data for semester reports or other 
action summaries and complements chronological, numerical or name 
files. Nielsen also recommends a central file, alphabetically 
arranged to include every name appearing in other indexes. One card 
would name the person with cross-references to every report in which 
he is mentioned. With such files, an officer can quickly research 
the complete campus background, if any, of a suspect. 

Traffic 

Directing traffic is a daily duty for most security divisions. 
Trained officers must man heavily used intersections for morning and 
evening rush hours and special events such as concerts, commencements 
and football games. Although the job seems simple, it does require 
preliminary training to teach officers how to make quick, cool 
decisions and how to give proper signals. If not executed crisply, 
simple hand and arm gestures can confuse motorists, slow traffic 
flow unnecessarily and cause accidents. 
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SECURITY 
DAILY REPORT 



UNIVERSITY/COLLEGE 



l>iltV AitM 



Went On Dtity at 



i i AM 
I ) PM 



4 iiiuiiiKtii 1)1 Me«ithef 



Foi ! ! O^v of 
II Night 

Wnnt Off Duty at 



1 I AM 



I } CitMt i I Cloudy i I Rjtn I ) Snow I I Foy I 1 Other. Spucity 



N«iines ot Person% Loileimg About PfCiutSfs 



Njmes i>< PetsoM()) ut BnildinM Afte» 10 00 P.Vt 



Doors i.ett 



Windows Lett Open 



LiqMts Biitninq 



Mt*n)«ifks and Su>«sc>iions (include any (rreqularilies) 



I cnrtitv that this i$ a full Statement of conditions drcjnd the co.ieqe 
for the i J Day LJ Night shown above. 



Siqndliire ol ^at< » «Miin 



Figure $"2, Offiaer's Daily Log 
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DEPARTMENT OF PUBLIC SAFETY 



COLLlilll: 



COMPLAINT REPORT 



Reported: Date 
Time 

Occurred: Date 
Time 



Incidcnl 



Location 



File Number _ 
Dispatch Time 
Arrival Time 
In Service 



Victim's name 
SSN 

Owner's name 

SSN 

Reported by 
SSN 

Witnessed by 
SSN 



Address 



Property Receipt: YES 

NO 

Other Departments Notified 
NARRATIVE: 



Address 



Address 



Address 



Additional Investigation Needed: YES 

NO 



Reporting Officer's Signature ID No. 



Date 



Watch Commander's Signature 



ID No. 



Date 



Figi/vn 5- J, Complaint Report 
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Institution 
CRIMINAL ARREST RECQRO 



LAST NAME 


FIRST NAME 


MIDDLE NAME 
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SEX 


AGE 











ALIAS 



HEIGHT 



WEIGHT 



EYES HAIR 



ADDRESS 



DATE OP BBITH 



PLACE OF BIRTH 



EMPLOYER: 



OCCUPATION: 



Uh:ATION OF ARREST; 
CHARGE 



DATE: 



TIME: 



JUDGE 



PINAL DISPOSITION 



DATE 



COMPLAINANT: 
ADDRESS: 



a Arresting Officer 
a Other 



PHONE: 



JUSTICE OF THE PEACE: 
TRAIL DATE: 



DISPOSITION AT TIME OF ARREST: 



LOCATION OF COURT: 



LIST ALL ACCOMPLICES: 



HANGOUTS: HABITS: ETC: 



Relation 



Name 



FAMILY AND RELATIVES 
Address 



NAME 



FRIENDS AND ASSOCIATES 
ADDRESS 



T 



CIRCUMSTANCES SURROUNDING ARREST s 



rhotcgraphed and Fingerprinted Q Yes Q No 

Flguye S-4. Cviminal Arrest Reaord 



Arresting Officer(s) 



— Police Department 
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BEST COPY AVAILABLE 



IDENTIFICATION RECORD (Reverse side) 



PHOtO AVAILABLE' 



YES NO 

□ □ 



IF ARREST FINGERPRINTS SENT SCCRB PREVIOUSLY AND 

SCCR0 NO. UNKNOWN. FURNISH ARREST NO 

DATE 



STATUTE Citation iu hs^r-ctono » CIT 

1 
2 
3 



INSTRUCTIONS 

). FOUWARO TO ST ATE CENTRAL CRIME RECOR BU RE AU 
IMMEDIATELY f-0« MOST EFFECTIVE SERVICE. 

2. GIVE COMPLETE MAILING ADDRESS, INCLUDING 2IP 
CODE. 

3. TYPE OR PRINT ALL INFORMATION. 

4. NOTE AMPUTATIONS IN PROPER FINGER BLOCKS. 

b. LIST FINAL DISPOSITION IN BLOCK ON FRONT SIDE. 
IF NOT NOW AVAILABLE, SUBMIT LATER ON SCCRB 
FORM NO. 1 FOR COMPLETION OF RECORD. IF FINAL 
DISPOSITION NOT AVAILABLE SHOW PRE-TRIAL OR 
ARRESTING AGENCY DISPOSITION, e.9„ RELEASED, NO 
FORMAL CHAPGE. BAIL, TURNED OVER TO. IN THE 
ARREST DlSPOS»T'ON BLOCK PROVIDED ON THIS SIDE. 

6. MAKE CERTAIN ALL iMpRESSI ONS A RE LEGIBLE. FULLY 
ROLLED AND CLASSIFIABLE. 



ARREST DiSPOSiTION ^11 n^tr jcr 3^ id. AON 



EMPLOYER: If J. $. sove9>.MEKT. ihs c*^! spic ^ c ACtNCr. 

\f MSUrMT. L<ST BRAMCh 0^ StftviCI khO SiRtAU NO. 



7. caution . check box on front if caution :>imte« 
ment indicatfh basis pgr caution (ico) must 
give reason for caution. o.g., armed and dan- 
gerous, suicidal. etc. 

8. miscellaneous number (mnu) should include 
such numbers as military service, passport 
and/or veterans administration (identify type 
of number). 

9. Provide statute citation, identifying specific 

STATUTE (eicampit • PL for PENAL LAW) AND CRIMINAL 
CODE CITATION INCLUDING ANY SUB-SECTt ONS. 

10. ALL INFORMATION REQUESTED IS ESSENTIAL. 



OCCUPATION 



SEND COPY TO: 



RESIDENCE OF PERSON FINGER » RlNTEO 



SCARS. MARKS. TATTOOS. AND AMPUTATIONS SMT 



BASIS FOR CAUTION ICO 



DATE OF OFFENSE DOG 



SKIN TONE SKN 



MtSC. NO MNU 



ADDITIONAL INFORMATION 



Figure 8-5. Tdentifiaation Card 326 
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IDENTIFICATION RECORD (Reverse side) 



YES NO 1 
PHOTO AVAILABLE' ^ | j ! 


• 1 

INSTRUCTIONS t 

\ FOWV^ARD TO STATE CENTRAL CRIME RECOR OS BUREAU 

JMMEDIATELY FOR MOST EFFECTIVE SERVICE. | 

2. Give COMPLETE MAILING ADOMESS, INCLUDING ^IP 

CODE, 1 

3. TYPE OR PRINT ALL INFORMATION. 

4. NOTE AMPUTATIONS IN PROPER FINGER BLOCKS. j 

b. LIST FINAL DISPOSITION IN BLOCK ON FRONT SIDE, 1 
IF NOT NOW AVAILABLE, SUBMIT LATER ON SCCRB I 
FORM NO, J FOR COMPLETION OF RECORD IF FINAL 1 
DISPOSITION NOT AVAILABLE SHOW PRE'TRIAL OR I 
ADoPQTiMf^ nriPMPv Disposition 00 released. NO I 
formal charge. bail, turned over to. in the 
arrest disposition block provided on this side, 

6, make certain all impressions are legible, fully [ 
rolled and classifiable. 

7, caution • check box on f ron 1 if caution state* 
ment indicated. basis for caution (ico) must 
Give reason for caution, 6.9,, armed ainu dan- 
gerous. SUICIDAL, etc, 

8, MISCELLANEOUS NUMBER (MNU) SHOULD INCLUDE 
SUCH NUMBERS AS MILITAi^Y SERVICE. PASSPORT 
AND/OR VETERANS ADMINISTRATION (IDENTIFY TYPE 
OF NUMBER), 

9, PROVIDE STATUTE CITATION. IDENTIFYING SPECIFIC 
STATUTE (example • PL <or PENAL LAW) AND CRIMINAL 
CODE CITATION INCLUDING ANY SUB«SECTIONS. 

10, ALL !NFCnMATION REQUESTED IS ESSENTIAL. 


IF At^REST FINGERPRINTS SENT SCCRS PREVIOUSLY AND j 
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DATE 1 


STATUTE CITATION sti ns»».ctonno > CIT 1 
1 

2 1 


ARREST DISPOSITION see Nsr^ucT Ow 5. ADN 
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if «iiLir4«r. L &r manCh of SE«**CE anO SERifL nO. 


OCCUPATION 


SEND COPY 10: 


RESIDENCE OF PERSON FINGERPRINTED 


SCARS. MARKS. TATTOOS. ANO AMPUTATIONS SMT 






BASIS FOR CAUTION ICO 


DATE OF OFFENSE 000 


SKIN TONE SKN 




MISC. NO MNU 


ADDITIONAL INFORMATION 





Figure 8-6. Identifiaation Card (Reverse side) 
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Security personnel also enforce speed limits, respond to 
accidents, escort emergency vehicles, and check on vehicles 
obstructing traffic flow through the campus. 

The overall traffic pattern and sign placements that control 
this, flow usually originate from the physical plant office. 
Security officers, however, try to identify major problems and, 
on the basis of their observations, recommend workable solutions. 
Continuous cooperation is the key to an efficient campus traffic 
plan. 

Parking 

Another traditional headache of the security division is 
parking. As with traffic problems, the physical plant planning 
office designs and constructs parking areas and designates each 
as a student, faculty or staff lot. Ideally, a committee of 
student, faculty and staff members recommends general policies, 
writes traffic and parking regulations, draw? up lot assignments 
and sets registration procedures applying to everyone driving a 
vehicle on campus. The role of the security division is to 
operate the registration .nachinery and enforce parking 
regulations. Figure 8-7 is a sample vehicle registration form. 

The most effective way to handle registration is to file cards 
for each vehicle owner under three headings: name, vehicle license 
number and campus sticker number. The most effective way to enforce 
regulations is to ticket violators and tow away parked cars posing 
safety hazards or belonging to flagrant repeaters. As mentioned 
earlier, part-time students can handle most of this ticketing. 

Public Relations 

Good public relations should concern every security director, 
supervisor, officer or watchman. For a college security force, the 
most important public is the campus population. A force that can 
generate calm, if not congenial relationships with students and 
faculty greatly simplifies its work. 

The division also carries an important responsibility toward 
the general public. In many cases, the security officer is the 
first representative a visitor meets. If officers provide correct 
information in a courteous manner, they create good first 
impressions that can contribute significantly to a positive public 
image of the institution. 
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Good public relations, like good patrols, result from 
planning and training. The director should prepare and present 
to each employee a digest of important information about the school 
and supplement it with weekly or daily sheets listing times and 
locations of current campus events. From these sources and from his 
own experiences, an officer should be able to answer most questions 
he receives. 

Training in attitudes is more difficult to provide and evaluate 
than training in techniques. Some schools enroll their officers in 
part-time courses in interpersonal relations, and a few send them to 
sensitivity sessions. Any method used should emphasize one key fact: 
The security department is primarily a service organization, and 
students, faculty and the public are its clients. 

Further guidelines on public relations come from Robert Tonis 
of Harvard, who stresses the importance of the following policies: 

1. Answer every telephone call in a courteous 
businesslike manner. 

2. Respond promptly to all calls, no matter how 
trivial they seem. Slow response only reinforces 
the repeated complaint that "You can never find a 
cop when you need one." 

3. Answer all letters, no matter how derogatory or 
complimentary, with a written reply or personal 
visit. 

4. Accept and record all criticisms, evaluate their 
relevance and correct any real deficiencies. 
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SAFETY 



Aspiring administrators traditionally promise to improve safety 
proqrams with the fervor of aspiring politicians promising to 
reduce taxes. And often with the same results. Once in office, 
both administrators and legislators usually find other more 
pressing uses for available money. In the past, one result of 
these attitudes was a poor safety record nationwide for college 
and university physical plant departments. At one point in tha 
early 1960's, the National Safety Council ranked physical plant 
work with dangerous occupations such as construction and marine 
transportation. 

With the advent of OSHA, however, legislators began pressuring 
industries and institutions to improve their safety procedures. 
College administrators began to discover what some industrial 
managers realized decades ago: Good safety is good business— it 
not only saves lives and limbs, it also saves lost time. 

For colleges and universities, a thorough safety program should 
cover fire prevention, traffic, working conditions, and laboratory 
practices. At small schools, the primary responsibility for these 
varied tasks inevitably falls on one man. Usually it is the security 
director or one of his subordinates who handles this assignment on a 
part-time basis. An interdepartmental committee may recommend 
procedures and review the total program, but for efficient 
administration, responsibility for the total program should be 
centered around one person. 



GENERAL PROCEDURES 



Once the physical plant director has appointed a safety 
coordinator he cannot simply forget him and his program. The safety 
officer needs the director's help, especially his clout. As safety 
coordinator, he reviews procedures in all departments and assigns 
responsibility for specific problems. His range? of influence 
includes activities as diverse as traininq new employees, purchasing 
ne\^ equipment and revising work practices. He needs cooperation 
from deans, department h^ads, supervisors, foremen, and employees. 
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many of whom may resent intrusions into their bailiwick. The 
physical plant director, therefore, should supply authoritative 
encouraqement in whatever form is most effective atfd least abrasive. 
Unless the safety officer has cooperation or authority, the 
institution has a safety program in name only. 

A safety committee can also help. It should meet periodically, 
perhaps monthly, to read accident summaries and progress reports. 
It also can review work of the safety supervisor to injure that he 
has the cooperation he needs and to check that he does not abuse the 
authority he holds. 

Following are brief suggestions about general elements of a 
successful safety program. 

Plan Review 

A good plan review is the first step, the critical ounce 
of prevention. A safety expert can save lives and money 
by pointing out safety flaws in construction drawings, 
travfic plans and laboratory procedures. Because safety 
is his specialty he can find the danger spots that can 
produce fires in buildings and injuries to the employees 
who work in them. By assuring ahead of time that the 
planned project complies with complicated building safety 
and fire protection codes, he can save the school money 
that might otherwise go into expensive post completion 
changes. 

To conduct an effective plan review, he must build and 
maintain a library of reference materials from the 
National Safety Council, National Fire Protection 
Association, local OSHA office, and experts on radio- 
activity and other laboratory hazards. In addition, he 
must keep current with legislation requiring new buildinas 
to incorporate ramps, railings, grab bars, and other 
design features that facilitate access and circulation for 
handicapped people. 

Inspections 

A regular inspection schedule is the heart of any safety 
program. In many cases, the officer must bring in 
specialists such as fire marshals and safety engineers to 
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inspect the premises. Insurance companies of course also 
send representatives to see whether the institution is 
complyinq with policy requirements. From such experts the 
safety coordinator can prepare action lists that detail all 
important corrections such as remedial remodeling, extra 
fire doors and installation of fire dampers in ventilating 
ducts. With expert advice he can compile a safety checklist 
to guide his own inspection tours. 

Record Keeping 

Records are most important to help the safety officer 
answer certain questions: What are the most frequent kinds 
of accidents? Where do they occur? Without such information 
he is operating in a vacuum. In most cases, other departments 
in the university compile the records he needs. As coordinator, 
he must arrange a reporting procedure that will channel relevant 
information across his desk. He needs information about these 
problems: 

ia.si£ R £ £ 2. L ^ 1 

1. Property damage . The business office is the important 
source. It collects this kind of information for 
insurance claims. 

2. Equipment damage . The business office collects this 
data also. 

3. Traffic accidents . Someone must investigate and report 
all accidents. This job may fall to either the security 
or the safety officer. 

4. Fire losses . This is inevitably a chief responsibil ity 
of the safety expert. In many cases he works in concert 
with fire investigators and reports his information to 
the business office. 

5. Workmen's Compensation . The personnel and payroll 
department usually records this information on standard 
forms required by state law. 

6. OSHA . The federal government requires institutions to 
keep records pertinent to occupational safety and health 
conditions. Often this information can be keot on forms 
similar to those used for workmen's compensation. 

Samples of basic records are shown as Figures 8-8, 8-9, 
and 8-10. 
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i.flicieri_c^ iic,ords_ 

With this basic information the safety officer gradually 
can identify the strong anci weak points of his program and 
devise recorHs to measure its overall effectiveness. With 
these efficiency records he can compare annually the campus 
program with its previous performance and with national 
standards. For safety the two major types of efficiency 
records are: 

1. Accident Frequency Rate . This rate measures the 
number of disabling injuries per million man-hours 
worked, in 1960 university physical plant 
departments operating without planned safety 
programs averaged 19.3 disabling injuries per 
million man-hours worked. According to the 
National Safety Council, this rate tripled the 
nationwide average of 6.04 for all industries. 

2. Loss Ratio . This statistic shows annual dollar 
costs of such accidents for every thousand 
man-hours worked. When university physical plant 
departments suffered an accident frequency rate of 
19.3, they also lost $12.55 for every thousand 
man-hours. For management purposes, this may be 
the more informative record, since it gives a 
direct reading in dollars. 



FIRE PROTECTION 



Most schools call on local fire departments to combat fires on 
their premises. The most important element in fire protection, 
however, is not a good fire department but an effective prevention 
program. This work requires more time than any other safety job. 
Only very large school b or very rich ones can afford a full-time, 
fully trained fire protection expert, but every school must assign 
at least one part-time, partially trained man to the job. It is 
his task to coordinate all fire protection activities and to call 
in specialists to help with complex problems. 
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PROPERTY OR CONTENT DAMAGE REPORT 



Owner/ 1 ^catiun 


Tel. No 


Co. Claim No /Policy No 
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insured/Claimant 0':cupation 
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Bidg A(ie 


Buitdtng Otmensiona 
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Date of Loss 


Roof Type 


Type of Constructicri 


No /Rooms 
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Amount Paid 
% 


Estimated Replacement Cost 
less • Depreciation 
Actual Cash Value 


Building 


c 


ontants 


$ 

$ 

$ ' 
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Quantity 


Cost 
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Material 
Cost 
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Cost to Repair or Replace 










$ 


less • Depreciation 


$ 


Actual Cash Value of Loss 


$ 


fTo be Completed on Adiustrr^ent Only? 
Less - Deductible or Co-insu'ance Penalty 


$ 


Ordered By Appraisals Only) 

Total 


$ 



Agreed to By Appraisals Oniyi Prepared By 



FiguTP. d-d. 
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m\ COPY AVAILACLE 



Compl«f« ond %9ni imm«diot«ty to 

WORKMEN'S COMPENSATION COMMISSION 



STANDARD FORM FOR 
EMPLOYER'S FIRST REPORT OF INJURY 
OR OCCUPATIONAL DISEASE 



Q 

Cd 
Z 
O 

CO 

s 

O 

d 
< 

u 

< 

n 

H 

D 

s 

o 

H 

CQ 
M 

O 

>• 
OS 

u 
> 

i 



ERIC 



PUE . E PRINT OR TYPE 

1. Employer - Nom« (Oiv« nom« und*' which conctrn dQ«t butinvtt) 
2 Moii Add»*tt - (No. ond Sfre«l) (Cily or Town) 



DO NOT WRITE IN THIS SPACE 
wo: CLAIM » 

DOCTOR'S REPORT Y** [ J No 



SOUNDEX 



(Sloto) 



(Z.p) 



Phon« 



3 NoiufO of 6utin«tt - (Monufociu'ing tho*t, »otoi}ing mon't clothot, trucking, otc.) 


3o* Intu'od By - (Nomo of compony) 
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287 "fatal CASES - Mos ."fij^jred di'ed 
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Do»e of '•pot* f ktm Neme 
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b. At whot occupotion^ 



If yes gtve dote of deoih 



Signed by 



(Officiol Title) 
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Plan Review 

His job logically begins when a building begins. All basic 
construction drawings should cross his desk and receive his approval 
before ground is broken. He checks all plans against codes required 
by federal and state agencies and recommended by such organizations 
as the National Fire Protection Association, the American Society 
for Testing Materials, and the American National Standards Institute. 
In light of their provisions he can evaluate the planned building by 
checking for features such as corridors that provide alternate escape 
routes, fire doors that retard spread of flames and smoke, sprinkler 
systems that adequately cover all floor area, and fire extinguishers 
that are appropriate to the building materials and equipment used. 

Inspections 

Usually, however, the fire protection expert begins with 
existing buildings, many of which were designed decades before he 
was born and before many current fire codes, fire protection features 
and fire fighting methods were devised. His first step, therefore, 
should be an extensive survey of the campus. On such a tou«^ he 
identifies potential fire hazards in structures and in housekeeping 
procedures for handling rubbish, chemicals and flammable materials. 
He also examines and evaluates alarms, extinguishers, sprinklers, 
fire doors, and escapes. Inevitably on every survey will appear the 
recommendations that fire doors must not be propped open. The best 
that physical plant can do is to warn the occupants of the dangers 
to life safety by stenciling or attaching warning labels. 



FIRE DOOR - KEEP CLOSED 

IT IS UNLAWFUL TO PROP THIS DOOR OPEN 



This survey should produce a list of remedial work for immediate and 
long-term action. 
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Additional inspections should follow on a regular schedule. 
For some inspections, the safety director should call in the local 
fire chief. On such tours the fire chief can learn the layout of 
college buildings, and the safety supervisor can develop closer 
working relationships with the department and learn more about the 
fire chief's specialty--protecting people. From insurance 
inspectors who also tour the campus periodically to check on policy 
compliance, the supervisor can learn more about this inspector's 
special ty--protecting property. 

Equipment 

Fire Alarms . Fire alarms should be designed into the 
wiring capabilities of a building during its planning 
stage. Ideally, all systems should connect with the 
campus fire department, if there is one, as well as • 
with the campus security office, and local fire and 
police departments. With cutoff switches alarms can 
be tested periodically without disturbing public 
agencies. More sophisticated systems have both local 
alarms within the buildings and an annunciator in each 
main entrance hall to show where in the building the 
fire originated. 

Sprinklers. Sprinkler systems can involve complicated 
design decisions. Architects and engineers work out 
basic calculations to determine the number of sprinkler 
heads, area each head should cover and size of the piping 
required. The safety officer works with these professionals 
and reviews their efforts for final approval. To adequately 
protect the school's interest during this critical process, 
he must simply dig into the technology of sprinklers as 
deeply as he can, ask every question that occurs to him 
and insist that designers clearly explain all options. 

A key choice is between a wet or a dry system. A wet 
system holds water all the time for instant discharge 
but runs the risk of occasional freeze up. A dry system 
eliminates this risk but does not respond as quickly. 

Another decision centers on how the system should be 
activiated. Most sprinklers are heat-activated but cause 
considerable water damage when responding to small or 
localized fires. The supervisor, therefore, must decide, 
how to shut off the system and who should have this 
authority. How to test sprinklers of course, is another 
puzzler he must research before making any recommendations. 
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Fire Extinguishers . Even though a building may be 
well -equipped with alarms, sprinklers and other fire 
protection devices, it still needs portable fire 
extinguishers accessible and ready for emergency use. 
With a good portable extinguisher, even an untrained 
person can often put out a small blaze before it 
activates the sprinklers or even slow the soread of a 
large fire until professionals arrive. The right 
extinguisher in the right place at the right time can 
save lives, lost work time, valuable equipment, and 
millions of dollars. Their technology is con plicated, 
however, which means the safety supervisor must also 
develop considerable expertise about extinguishers 
before buying, placing and maintaining them. 

i 1 

Extinguishers come in a wide variety of types, each of 
which is designer! for certain kinds of fires. Since no 
extinguisher is suitable for every fire, it is essential 
that each piece be clearly identified and properly 
labeled to avoid misplacement and misuse. 

Class A extinguishers are used on common fires: wood, 
paper, rubber and many plastics. They contain water, 
loaded stream, foam, or a combination of dry chemicals. 
Maximum travel distance to one should not exceed 75 feet, 
and maximum coverage should average 3,000 square feet. 

Class B extinguishers are suitable for fires in flammable 
liquids, gases and greases. They hold loaded stream, foam, 
compressed gas (bromotrifluoromethane and carbon dioxide), 
dry chemicals, multipurpose dry chemicals, and vaporizing 
liquids. The maximum travel distance to this extinguisher 
should be 50 feet. 

Class C extinguishers are designed primarily for fires 
stemming from or surrounding electrical equipment. Spraying 
water on this kind of blaze could electrocute the firefighter; 
what is needed is an extinguisher with nonconducting flame 
suppressants. 

Class D extinguishers work well on fires in combustible metals 
such as magnesium, tatanium, zirconium, sodium, and potassium. 
The nameolate for each piece should explain its relative 
effectiveness for each kind of metal fire. 
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For complete information on fire extinguishers see APPENDIX 8-A. 
For additional information the safety supervisor should consult local 
authorities and write to such agencies as: 

The National Fire Protection Association 

470 Atlantic Avenue 

Boston, Massachusetts 02110 

National Safety Council 
425 North Michigan Avenue 
Chicago, Illinois 60611 

The safety office cannot simply install an extinguisher and 
forget it. As time passes, both parts and materials may 
decay enough to render it inoperable. Someone, therefore, 
must periodically examine the device, and repair, recharge 
or replace it if necessary. That person could be the 
safety officer, one of his subordinates or possibly a 
private contractor. Because this maintenance can be 
frequent and repetitious, n.any schools find it simplest to 
hire a commercial firm to handle it. 

The major maintenance chore is an annual examination of 
each piece. At that time, the maintenance man thoroughly 
checks the mechanical parts for breakage and corrosion and 
examines the contents for deterioration and leakage. He 
repairs what is broken, replaces what is missing and records 
his work on a dated tag affixed to the extinguisher. Whoever 
performs this work will need all the technical data pertinent 
to each type of extinguisher. 

Also necessary is a monthly inspection to see that each 
extinguisher is in its designated place, ?.nd is visible, 
accessible, undamaged and free from obvious defects. On 
this tour, the inspector also verifies that the maintenance 
tag is up to date. 
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TRAFFIC 



Traffic safety is a concern that crosses departmental lines. 
The planning committee, department or private firm in charge of the 
comprehensive development plan devises and revises the overall 
circulation pattern; the physical plant supervises road construction; 
the grounds division maintains streets, paints lines and places signs; 
the security office responds to and reports on all accidents; and the 
safety office works with all these units, primarily by collecting 
information and making recommendations. 

The important information the safety officer collects concerns 
traffic accidents and their causes. This data comes either from the 
security officer's report or from the safety supervisor's own 
investigation. With this material, the safety officer can handle 
insurance claims involving school vehicles and can help with claims 
involving other vehicles. He can also maintai"^ an accident visual 
board—perhaps a simple campus road map with pins to mark sites of 
serious accidents. 

After analyzing this information, he can contribute to the 
planning process by recommending changes to eliminate or modify 
danger spots, from his advice might come new speed limits, line 
paintings, sign placements, speed bumps and special trimming of 
trees and shrubs near busy intersections and sharp curves. 



OCCUPATIONAL SAFETY AND HEALTH ACT 



With the enactment by Congress in 1970 of the Occupational Safety 
and Health Act, basic safety procedures that were previously practiced 
by a few institutions became mandatory for all. Under provisions of 
the act, the U.S. Dppartment of Labor establishes standards to be met 
and provides for their enforcement. As individual states establish 
standards "at least as effective as that of the federal government," 
they take over enforcement of the program, but until then the federal 
government will enforce compliance via financial penalties for cited 
violations. 
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Since regional offices have been established and staffed with 
inspectors who can visit an institution without prior notice, it 
is wise to set up an adequate safety program well before inspection 
occurs. Any institution should be able to comply with a minimum of 
panic and financial pain by following these steps: 

Initial Planning 

In its special report of March 5, 1973, the National Association 
of College and University Business Officers recommended a 
three-pronged approach to initial administrative problems: 

1. Es tablish a formal framework . The purpose of this 
framework is to coordinate all OSHA-related activities 
within the institution. One Individual should be 
designated resident expert on OSHA regulations to 
coordinate all compliance activities. He may be the 
safety and security director or the man appointed to 
head the total campus safety program. 

2. Draw up short-range and long-range plans for compliance 
with OSHA . As soon as the OSHA expert has familiarized 
himself with the regulations, he can begin to study the 
campus to identify areas of danger and potential 
noncompliance. With this information he formulates the 
sequence and timing of remedial actions that will allow 
the in<;titution to meet OSHA standards. 

3- Allocate funds . If the long-range plan is to be 

effectively implemented, the school must allocate money 
for these major expenses: (1) equipment and reconstruction 
necessary to rectify hazards discovered in facilities and 
working procedures; (2) administrative coordination; 
(3) potential fines for failures to comply with OSHA 
regulations. 



OSHA requires institutions to keep certain written records and to 
make them available upon request to the secretaries of Labor and of 
Health, Education and Welfare. In addition, most states require 
certain records for Workmen's Compensation Insurance. To eliminate 
duplicate record keeping, OSHA allows many state forms to be 
bubstituted with certain inodif ications for the specified federal 
records. These records comprise just one important element of the 
more extensive record system mentioned earlier. 



Records 
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Inspections 

The resident OSHA expert should periodically inspect the premises 
and buildings to check whether the school is continuing to comply with 
all OSHA regulations. A checklist is provided in APPENDIX 8-B but it 
is intended for general guidance only and cannot take the place of 
systematic analysis of the regulations and their applications to a 
particular campus. 

Corrective Actions 

First eliminate the relatively simple problems that require 
little time and money. For the more complicated problems, the 
supervisor should prepare realistic estimates of the time and money 
required and establish deadlines. If an OSHA inspection is probable 
before remedies can be completed, the supervisor should apply for the 
appropriate variance through prescribed channels. Otherwise, the 
school may incur severe financial penalties. 



LABORATORY SAFETY 



Laboratory safety is technically the most complex safety problem. 
The larger and more numerous the research programs, the greater and 
more numerous the safety problems. No one man can be an expert in 
chemical reactions, radioactive contamination, communicable viruses, 
behavior of gases, and all other possible laboratory phenomena. For 
each kind of research and each kind of laboratory, therefore, a 
separate set of safety rules is needed. Since these could only come 
from experts in the field, each department should be encouraged to 
form its own safety committee to draw up and enforce them. 

In some cases, a separate laboratory safety officer assists 
these departmental committees; in other cases, especially at smaller 
schools, the campus safety officer handles this task. 

Departmental Safety Committee 

The departmental safety committee should: 

1. Draw up and post safety rules appropriate to laboratory 
procedures and equipment. 

2. Inspect laboratories frequently. 
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3. Analyze new research proposals for potential safety 
problems. 

4. Periodically review safety procedures and revise 
when appropriate. 

5. Arrange accident reporting procedures. 

6. Plan, post and arrange practices for fire, emergency 
and rescue procedures. 

Laboratory Safety Officer 

In large universities with a heavy research load, the officer 
may have a staff; at most schools, he works alone; at small schools 
he may also be the general safety and security director or the 
physical plant director. His duties: 

1. Assist safety committees of research departments. 

2. Analyze all plans for building new laboratories or 
remodeling existing ones. 

3. Consult when asked with students, faculty and staff 
on safety problems pertinent to laboratories. 

4. Compile and update a file of reference literature on 
general laboratory safety and on toxological and 
radioactive materials. 

5. Inspect laboratories frequently for safety and health 
hazards and for compliance with posted procedures. 

6. Select appropriate methods for monitoring laboratory 
atmospheres for toxic and explosive gases. 

7. Inspect laboratory ventilation systems. 

8. Arrange appropriate methods for collecting and disposing 
of radioactive, chemical and other hazardous wastes. 
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Laboratory Safety Equipment 

In addition to specialized safety equipment that particular 
research programs may require, most laboratories should feature 
the following devices: 

1. Fire extinguishers appropriate to the working conditions, 
for example, a class D extinguisher for metals and metal 
hybrids. 

2. Safety showers wherever dangerous chemicals, corrosives 
or biological materials are used. 

3. Fire blankets where flammable materials are involved. 

4. A first aid kit. 

5. An eye wash fountain or eye wash hose. 

6. Two widely separated exits. 

7. Safe storage areas for dangerous materials located far 
from the exits. 

General Safety Practices 

Providing and inspecting this equipment is normally one duty of 
the safety officer; planning and posting qenpral safety rules in 
each laboratory is another. What follows are suggestions for such a 
list: 

1 . No smoking 

2. No horseplay or acts of carelessness. 

3. No unauthorized experiemnts. 

4. No eating at laboratory benches. 

5. No sucking to draw liquids through pipes. 

6. No working alone without another person in the 
immediate area. 

7. No bare feet or sandals. 

8. Long hair must be confined when a person is 
working in a laboratory. 

9. All injuries must be reported, no matter how 
minor. 
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CIVIL DEFENSE 



Civil Defense is one additional responsibility usually assigned 
to the safety office. A civil defense program requires a partnership 
between the college and the federal government. The Civil Defense 
Administration establishes procedures, and the college signs a 
contract with a local civil defense office to provide shelters. The 
United States Army Engineers then survey the buildings and select 
those capable of protecting a specified number of people from 
nuclear attack and the resulting fallout. The Civil Defense Office 
posts these buildings and later stocks the shelters with water, food 
and medical supplies. 

For its part, the college agrees to appoint a civil defense 
coordinator, shelter managers, first aid assistants, security 
officers, and radiological monitoring officers. The college safety 
officer also provides necessary liaison between the school and the 
federal agency. 
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PORTABLE FIRE EXTINCUISHER SELECTION CHA. 

.,Ar.r^.,A. SHOWING UNDERWRITERS' L ABORA TORIES 

NATIONAL 

ASSOCIATION Ot NFPA MAINTENANCE REQUIREMENTS 

FIRB EQUIPMENT CLASSIFICATIONS, CHARACTERISTICS 

DISTRIBUTORS 



BEST COPY AVAILABLE 

TYPE 
OF 

EXTINGUISHER 



ERIC 



SIZES COMMONLY 
IN USE 

(NOMINAL CAPACITY) 



CLASSIFICATION 
OF 
FIRES 

<$tt txnianation af 
bottom of fablt). 



EXTINGUISHING 
AGENT 



APPROXIMATE 
HORIZONTAL RANGE 



APPROXIMATE 
OiSCHAROE TIME 



MINIMUM 
INSPECTION & 
MAINTENANCE 



SPECIAL NOTE 



STORED 
PRESSURE* 



CARTRIDGE OPERATED 
(Inverting Type) 
WATER 

WATER SODA ACID 
LOADED STREAM 
FOAM 




Ul 

O 
Z 

o 

o 



III 



I- 
u 
< 



< 

2 



WATER 



LOADED 
STREAM 



2Vi GoL 



Yes 



No 



No 



No 



Water 



3(M0 ft. 



1 Minute 



2V> and 
S Gal. 



Yes 



No 



No 



No 



Water 



30-40 ft. 



1 to 2 

Minutes 



2Vi Gal.* 



Yes 



Yes 



No 



No 



Alkaii-Metal 
Salt Solution 



30-40 ft.* 



1 Minute* 



CARBON- 
DIOXIDE 



DRY CHEMICAL 



REGULAR OR ORDlNi 



2V, to 
20 lbs.* 



No 



Yes 



Yes 



No 



Carbon 
Dioxide 



3 to 8 ft* 



8 to 9C 
See.* 



2 to 
30 lbs.* 



No 



Yes 



Yes 



No 



CARTMK 
OPERAi 




4 to 

30 lbs. 



No 



Yes 



Yes 



No 



Sodium-Blcarbonote 
Base 



5 to 20 ft.* 



8 to 25 
Sec* 



5 to 20? 



P to 2. 

i<K.* 



HYDROSTATIC 
MINIMUM . 
TEST INTERVAL^ 


5 Yrs. 


5 Yrs. 




5 Yrs. 


5 Yrs. 




PROTECTION REQUIRED 
BELOW 40° FAHRENHEIT. 

No txtinguUhtr (an bt Uorwi 
at ovtr 120' FahrtnhtH 




Yes 


Yes 


No 


No 


No 


No 



CLASS A fii'os are fires in ordinary combustible 
materials, such as wood, cloth, paper, rubber, and 
many plastics. 



A 



1 ' CLASS B fires are fires in flammable liquids, 

and greases. 




♦ NOTE: CAPACirr 0^ AG£Nr m D\%POSABli UNITS MAY BE LESS THAN SHOWN UNDER NOMINAL CAPACITY. 
A NOTE: DISPOSABLE UNITS MUST BE THROV N AWAY AFTER ANY USE. 

* NOTE: AOOinONAl AGENT CAPACITY. HORIZONTAL RANGE AND DISCHARGE TIME MAY BE AVAILABLE IN WHEELED UNITS. 
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BEST COPY MAIUBIE 



FIRE 
EQUIPMENT 
MANUFACTURERS 
ASSOCIATION 




M I 



POTASSIUM 
BICARBONATE 

"PUBPLE K" 



TORED 

JISSUIE* 



CARTRIDGE 
OPERATED 



POTASSIUM 
CHLORIDE 
KCL 



STORED 
PRESSURE* 



CARTRIDGE 
OPERATED 



MULTI-PURPOSE 
"ABC" 



STORED 
PRESSURE* 



CARTRIDGE 
OPERATED 



POTASSIUM 
BICARBONATE/UREA 



STORED 
PRESSURE 



CARTRIDGE 
OPERATED 



HALOGEN' 
ATED 
AGENTS 



DRY 
POWDER 
SPECIAL 
COMPOUND 



CARTRIDGE 
OPERATED 



I 




2 to 
10 lbs * 



4 to 

30 lbs.* 




2 to 

30 lbs * 



4 to 

30 lbs.* 




o 

■ 

I 




f 



2 to 
30 lbs.* 



4 to 

30 lbs.* 



11 to 
23 lbs.* 



11 to 
23 lbs * 



2Vi to 
5 lbs. 



30 lbs.* 



No 



No 



No 



No 



Yes 



Yes 



No 



No 



No 



No 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



No 



Y«» 



Yes 



Tes 



Yes 



Yes 



Yes 



Ye« 



Ves 



Yes 



No 



No 



No 



No 



No 



No 



No 



No 



No 



No 



Yes 
for specific 
metals only 



otassium Bicarbonate 
Base 



Potassium 
Chloride 
Base 



Ammonium 
Phosphate Base 



Potassium 
Bicarbonate/Urea Base 



Halon 
1301 A 
1211 



Sodium 
Chloride 
Base 



o 20 ft.* 



5 to 20 ft.* 



5 to 20 ft.* 



5 to 20 ft.* 



5 to 20 ft.* 



5 to 20 ft.* 



5 to 30 ft.* 



5 to 30 ft.* 



4 to 8 ft. 



5 to 20 ft.* 



to 25 
Sec.* 



8 to 25 
Sec.* 



8 to 25 
Sec* 



8 to 25 
Sec* 



8 to 25 
Sec* 



8 to 2$ 
Sec* 



20 to 31 
Sec* 



20 to 31 
Sec* 



8 to 10 
Sec. 



25 to 30 
Sec* 



ONTHLY : Inspection — S E M f • A N N U A L LY : Complete maintenance which may includct 
recharging. In ce'tain locations more frequent inspection may he required. 



5 Years on Stainless Steel, or Soldered-Brass Shells. 12 Years on Aluminum, 
Brazed-Brass or Mild-Stec! Shells. (See Para. 1330 on reverse). 


12 Yrs. 


12 Yrs. 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 



iS^ i CLASS C fires era fires which involve energized 

' electrical equiprntti.} where tho electrical noncon- 

I ductivity of the extinguishing media is of import- 

^^^^^ ance. 



CLASS D f tro$ are fires in combustible metals, euch 

as magnesium, titanium, zirconium, sodium and 
potassium. 



Additional copies ovoilo'jie ot o nominol cost from 
FEMA, 1803 So Sussc Rood. Mount Prospect. Mifnois 60036 
NAFED, HIE. Wacker Or., Chicogo, IUir^fe06AI 
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APPENDIX 8-B 



CHECKLIST OF OSHA VIOLATIONS 



Zhe following oheokliat should demonatmte the general 
emphases of the OSHA progran^ and perhaps identify gen- 
eral areas of hazard related to institutional facilities 
and program. It illustrate many of the health and safety 
points a compliance officer would look for in conducting 
an on^campus inspection. The oheckV^st was prepared in 
early 1972 by the Middle Atlantic Reg-ion of the Occupa-- 
tional Safety and Health Administration as a tool for 
guidance in workshops and seminars • It should be used 
for general guidance alone^ and should not serve as a 
replacement for the systematic analysis of OSHA standards 
as they relate to specifio institutional envirorun^.nts^ 
A satisfactory ^^score^^ on the checklist should not fore-- 
stall the process of becoming completely familiar with 
OSHA regulations^ standards and record keeping require- 
ments. 



Walking-Working Surfaces 

1. All factory ualkways properly marked and 
cleared. Yes No 

2. All office area walkways cleared. Yes No 

3. All exterior ualkways cleared and in good 

repair Yes No 

4. All floor holes, floor openings, wall open- 
ings and skylights are property guarded. Yes No 

5. Non-slip mats, gratings, false floors and 
other like materials are in use in wet and 

other hazardous areas. Yes No 

All mats, gratings, etc., i^c in good repair. Yes No 
Floor openings, hatchw lys, manholes are 
properly guarded with covers meeting spe- 
cifications. Yes No 
All open sided floors, platforms and run- 
ways four ft. or more above ground or 
floor level are properly guarded with toe 
boards installed. Yes No 
All railings and toeboards meet specifica- 
tions and are in good repair. Yes No 
All elevated load-bearing floors and roofs 
are conspicuously posted reflecting safe 
load limits. Yes No 
11. All orher load-bearing surfaces (roofs of 
ovens, crane cab roofs, duck boards, etc.) 
are properly installed, in good repair* with 
load capacity clearly marked. Yes No 



6. 
7. 



8. 



10, 



ERLC 



o r; ^ 



Stairs and Stairways 

1. All stairways (other than fire exits) and 
elevator and escalator shafts are clear, 
handrails and /or guardrails provided, 
treads and risers in good repair with non- 
slip surfaces and adequate illumination. Yes No 



Ladders and Scaffolds 

1. All ladders (except fixed and iressel lad- 
ders) equipped with safety feet. Yes No 

2. All ladders in good condition: wooden lad- 
ders maintained unpainted. Yes No 

3. Precautions are taken to prevent the use of 
metal ladders where there is possibility of 
electrical shock. Yes No 



Ventilation 

1. All work areas appear to be properly venti- 
lated: no accumulation of smoke, dust, etc., 

was noted. Yes No 

2. Temperature, humidity and air movement 
in work areas apparently within comfort 

limits. Yes No 
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APPENDIX 8-B 
(continued) 



3. 



4, 



5. 



6. 



Life Safety 

1. Locution und cusy uccessibiliiy of at least 
two fire emergency exits (minimum re- 
quirenient) tor each v^ork area confirmed 

N%ith special attention to high hazard area. Yes No 

2. Each fire emergency exit is properly 
marked and illuminated. Yes No 
Is the route to safely clear and unubstruct* 
cd from the fire doors? Yes No 
All fire emergency doors swing in the direc- 
tion of exit travel. Yes No 
nre emergency dours cannot be locked 
from inside; each is equipped with panic or 
other simple type of releasing device. Yes No 
In checking fire alarm system, all post indi- 
cator Valves examined and opened and 

sealed; all gravity tanks full. Yes No 

Fire Suppression Equipment 

1. Does this facility have a volunteer fire 
brigade.' Yes No 

2. Are there regular training sessions bemg 
conducted? Yes N 

-V All portable fire extinguishers are readily 
accessible, properly located, and show serv- 
icing is up-to-date; maximum travel dis- 
tance for all units not in excess of 75 feet, 
or 50 feet in hazardous areas. Yes No 

4. Each extinguisher has been checked for its 
adaptability to the hazard presented in the 
immediate area Yes No 

5. ( learance ot 36 in mainlamed between 
sprinkler deflectors and top of stored mate- 
rial Yes No 
All fire hoses in proper position and appear 

to be in good condition. Yes No 

7 Where manual fire alarm boxes are used, 
each IS accessible frcm maximum travel 
distance ot 200 fi , ihe travel path unen- 
cumbered. Yes No 
H. Where fire control systems are used which 
are a hazard in themselves, appropriate 
warnings of such hazard arc posted Yes No 
All potential sources of fire and/or explo- 
sion from gases, vapors, fumes, dusts, and 
mists inspected for correctable hazards. Yes No 



Electrical Wirtng, Apparatus and Equipment 

I. ( learly illustrated msiruclions for resusci- 
tation of persons sufTering from electrical 
shock are posted m all electrical stations, 
switchboards and transformers; entrance 
restricted to unauthorized persons. 

2 Procedures for de-energizing electrical cir- 
cmis reviewed for effectiveness. 

^ Kxamine extension cords and other tempo- 
rary wiring for breaks, fraying, or other 
defects 

4 All interior wiring systems have grounded 
it»ndncti»rs contintuuisU identified through- 
out the plant's electrical system. 



Yes 
Yes 



No 

No 



Yes No 



Yes No 



5 Mectrical equipment operating between 50 
and hOO volts arc protected against acciden- 
tal contact by an approved cabinet or other 
enclosure Yes No 

t Insulation mats and protective gear are pro- 
vided in all areas where more than ISO 
volts til griuind ate necessarily exposed 
within eight It Irom the floor. Yes No 

7. Sufficient access and working space is pr'.- 
vided and maintained about all electricai 
equipment lor ready and safe operation. Yes No. 
H I'ach electrical outlet box is provided with 
a cover which effeciivcly protects the 
hazard from accidental contact. Yes No 

Inspection reveals instructions for discon- 
nection are attached to each electrical 
motor and appliance. Yes No 

10. All portable electrical tools are equipped 
with hand-operated switches which are 
manually held in the closed position; all 
electrical cables in good condition. Yes No 

II In locations where dust collects on electri- 
cal motors causing potential ventilation defi- 
ciency, siiiiable type of enclosed motor is 
used Yes No 

12. In battery rooms, provision has been made 
Uir diffusion of gases to prevent the accu- 
mulation of an explosive mixture. Yes No 

Industrial Sanitation 

1 Tiiilct lacililies meet the following standards: 

a) Separate facilities are provided for 
each sex. Yes 

b) All are within 200 ft of the work 
area where practicable. Yes 

c ) 7 he number of facilities for each con- 
forms to standard. Yes 

d) I\..lct rooms are clean, adequately 

lighted and ventilated. Yes No 

2 Dressing rooms, where required, are clean, 
adequately lighted and equipped with indi- 
vidual clothes facilities Yes No 

Lavatories are provided in appropriate num- 
bers with hot and cold water, individual 
hand towels, and are maintained in good 
repair; lavatory area is clean and well 
lighted. Yes No 

4. Drinking fountains are installed within 2(H) 
ft. of all work areas; they are clean und 
maintained in good working condition Yes No 

5 Outlets for non potable water re clcarlv 
marked to indicate that the v ater is not 
f<ir human use and 'or consumption Yes No 

b There are no cross-connections, open oi 
potential, between a potable and non-poi- 
able water supply Yes No 

7 Receptacles for waste are adequate in de- 
sign and numhei. they are leak-proof, well- 
maintained and serviced regularly. Yes No 



No 
No 
No 
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Surface Preparation. Finis jng and Preservation 

1. All spray and dip painting areas arc prop- . 
crK shieldcil. .idcquatcls ventilated and 
v^cll-mainlaincd; equipped with non-c\plo- 
si\e electrical equipment. Yes No 

2 All dip operations are provided v,\lh an 
automatic fire extinguishing system; ade- 
quate first aid supplies and equipment arc 
in immediate area Yes No 

^ All spray booths are ot adequate construc- 
tion with a three-tt clearance area sur- 
rounding each Yes No 

4, Face shields and other protective equipment 

are proviiled u^ \team cleaning operations Yes No 

S All abrasive blasting areas properly shield- 
ed, no cMdence ot leakage of shot; oper- 
ators hi've adequate protective equipmc.it. Yes No 

f> MI urving equipment is properly controlled, 

vcn.'cd and maintained. Yes No 



Personal Protective Equipment 

1. Adequate protective clothing and equip- 
ment is required for all hazardous opera- 
tions, 

2. All protective clothing and equipment is 
properly stored tor ready use. 

Welding, Cutting, Heating and Brazing 

1. All compressed gases arc stored and used 
according to standards, 

2. Welding operations are properly screened. 
.V Fire catchers are designated where re- 
quired. 

Medical Facilities and Records 

1. The dispensary as equipped, the availability 
of professional or trained personnel, and 
the maintenance of records conform to 
corporate minimum standards and are in 
compliance with OSHA Standards, 



Yes No 



Yes No 



Yes No 
Yes No 

Yes No 



Yes No 



MOST COMMONLY CITED VIOLATIONS 



The following list of OSHA standards most often oited for vio-- 
lations was transmitted in a Department of Labor New Release. 
The department makes such lists public periodically ^ ond the 
following material represents an updave of listings released 
in Orrtober^ 1972. Sections of the Occupational Safety and 
Health Act cited as the basis of alleged violations are 
listed in descending order, ^art 1910 of the Act covers 
general industry and Part 1926 covers construction standards. 





GENERAL INDUSTRY 




CONSTRUCTION 


Section 




Section 




Cited 


Subject of Section 


Cited 


Subject of Section 


1910.309 


National Electrical Code 


1926.500 


Guardrails, handrails, and 








covers 


.219 


Mechanical power trans- 


.451 


Scaffolding 




mission apparatus 






.157 


Portable fire extin- 


.450 


Ladders 




guishers 






.212 


General requirements for 


.350 


Gas welding & cutting 




all machines 






.213 


Woodworking machinery 


.401 


Grounding and bonding 
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II 



Adcqualc control over insects. rodcoN and 
vermin 

The lunch r^xmi is adequate m si7e. clean, 
well-mainiamed and physically scp.iratOil 
from areas ofTcring ihc ha/ard ol exposure 
lo toxic materials 

AM ftHul is propeilv stored, refrigerated 
where appropriate, and handled under ac- 
ceptable sanilarv practices 

Vending machine areas arc maintained in a 
pood sanilarv condition 



Material Handling 

1 All fiber rope and fiber lope slings used in 
material handling are in good condition; 
no evidence ol excessive wear or visible 
ilefects 

2 All wire rope and wire rope slings are in 
good ctmditu)n. no evidence of mechanical 
damage, humps, broken strands, or other 
visible delects 

^ Ail chain slings, including end fastenings, 
are in good condition, no evidence of ex- 
cessive wear or mechanical damage; all arc 
pioperly stored 

4 l-ach chain bears a current inspection tag. 

5 Repairs to chains are made only under qual- 
ified supervision, all are proof tested for 
load under the prescribed standards. 

6 Ail hooks and rings are being tested before 
being put into service with records of dates 
and restilts of such tests. 

7 Inspection of all hooks reveals all in good 
t>peration. no visible defects 

H Shackles are in good repair; no visible de- 
fects 

^ ( ranes and hoists are in good operating 
^.ond^t^on: regular schedule for servicing 
rmintained. no visible defects: inspection 
records proper Iv mamlaincd; proper operat- 
ing procedures are followed 

10 All industrial trucks are equipped with 
warning devices; all are equipped with over- 
head guards 

1 1 All industrial trucks, other than electrical- 
powered are refueled only in fire-safe areas 
specifically designated for that purpose. 

12 All 1 -V gas-powered industiial truck^ aie 
prt>perl\ stored a'A.'v from imdergrounil en- 
trances or elevator shafts lo avoid the 
ha/ard of explosion 

I V In refueling (Operations, all engines are 
stopped; smoking is prohibited 

14. Where electric batteries are recharged, facil- 
inos are provided for flushing and neutral- 
ising spilled electrolite. for fire protection, 
and .tdoqiiaie ventilation is provided for dis- 
persal o\ i»as emanating frtmi b;itterics 

1^ The lo.id >.ap.iciiv is indicated on each 
truck and is sirictlv observed. 



Yes No 



Yes No 



Yes No 



Yes No 



Yes N. 

Yes Nu 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 



Yes No 
Yes No 
Yes No 

Yes No 
Yes No 

Yes No 
Yes No 



Ifv All conveyor svstems in good operating 
i>rder; no visible defects, adequate clearance 
from aisles and walkwavs; stopping devices 
adequate in number and location Yes No 



Hand and Portable Powered Tools 

1. .'Ml hand and pi>rtable power tools are in 
good operating eividiiion; no defects in wir- 
ing; equipped with ground wires. 

2. All portable equipment is equipped with 
necessary giiai ng devices 

.V AH compressed air equipment used for 
cleaning operations is regulated at 30 p.s.i. 
or less; chip guarding and personal protec- 
tive equipment is provided. 



Yes No 



Yes No 



Yes No 



Machine Guarding and Mechanical Safety 

I . l-^erv production machine has been in- 
spected as to the following items, all found 
to be in satisfactory operating conditions: 
.1) C leaniiness of machine and area 
h) Seciirelv attached to floor 

c) Operations guarded 

d ) llluinina.ion 

c) l-tfective cut-off devices 
t ) Noise level 
g» Adjiisinient 
I) Material How 



Material Hazards 

1. All hazardous gases, liquids and other mate- 
rials arc properly labeled and stored. 

2 .Areas where hazardous materials are in use 
are fire-safe and restricted to authorized 
emplovees. 

.V Where x-rav is used, the area is properly 
shielded and dosimeters are used and proc- 
essed for all authorized employees. 

4. Piotective clothing is worn by employees 
v^f en oxidizing agents are being used. 

5. Ail hazard areas are posted with NO 
SMOKlNCi signs. 

(i. All aieas where caustics or corrosives are 
used have been provided adequately with 
eye fountains and deluge showers. 



Material Storage 

1. All material is stored so as not to create 
either a fire hazard or a safety hazard to 
personnel. 

2. All commodities shall be stored, handled 
and piled with due regard for their fire 
characteristics. 

3. Outside storage of mateiial is maintained at 
least 15 ft. from an exterit^r wall 

4. Outside storage areas aie in good condition; 
weeds and grass under control. 



Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 



Yes No 



Yes No 



Yes No 
Yes No 



Yes No 



Yes No 



Yes No 



Yes 
Yes 
Yes 



No 



No 



No 
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Section 
Cited 



GENERAL INDUSTRY 

Subject of Section 



CONSTRUCTION 



Section 
CUed 



Subject of Section 



,23 Guarding floor and wall open- 
ings and holes 

.22 General requirements- 
walking and working 
surfaces 

.252 Welding, cutting, & brazing 

.215 Abrasive wheel machinery 
.178 Powered industrial trucks 



.265 Sawmills 

.37 Means of egress, general 
.106 Flammable & combustible 

liquids 
.141 Sanitation 
.107 Spray finishing using 

flaumtable or coubustible 

liquids 

.242 Hand and portable power tools 

and equipment - general 
.176 Handling materials - general 
.36 General requirements, means 

of egress 
.179 Overhead & gantry cranes 
.25 Portable wood ladders 
.95 Noise exposure 

.151 Medical services & first aid 
.132 Personal protective equip- 
ment - general 
.133 Eye & face protection 
.27 Fixed ladders 



.550 Cranes & derricks 
.25 Housekeeping 



.152 Flammable & combustible 

liquids 
.400 General electrical 
.402 Electrical equipment 

installation & 

maintenance 
.150 Fire Protection 
.652 Trenching 
.601 Motor vehicles 

.100 Head protection 
.552 Materials hoists « per- 
sonnel hoists & elevators 

.50 Medical services & first 
aid 

.501 Stairways 

.300 General requirements, hand 

and power tools 
.651 Excavation 
.51 Sanitation 

.28 Personal protective equip- 
ment 

.102 Eye & face protection 
.302 Power operated hand tools 

.351 Arc welding & cutting 
.105 Safety nets 



Additional copies of this Special Report 
are available from NACUBO in limited 
numbers. The materials presented herein 
are not copyrighted and may be quoted or 
reproduced, in part or in L'hole, in the 
interest of higher education. 

' ■ CPage 5 of S) 



ERIC 



-372- , 



9 



PHYSICAL PLANNING, DESIGN 

and CONSTRUCTION 

INTRODUCTION ' 373-375 

LONG-RANGE PLANNING 376-378 

PROGRAMMING THE NEW PROJECT 378-385 

Figure 9-2: Sample Form for Programing Individual 

Rooms or All Enclosed Spaae in 

Plarining a Building 
Figure 9-2: Sample Schedule of Arohiteotural 

and Engineering Fees 

DESIGN PHASE 385-390 

CONTRACT ADMINISTRATION 391-405 

Figure 9-2: Sample Form of Contractor's 

Qualification Questionnaire 
Figure 9-4: Performance Bond Form, 

American Institute of Architects 
Figure 9-5: Payment Bond Form 

American Institute of Architects 

CONSTRUCTION 406-413 

Figure 9-6: Daily Log of Clerk-of-the-Works 

ACCEPTANCE AND OCCUPANCY 414-416 

APPENDICES: 

9 -A Outline Guide to Preparation of a 

COMPREHENSIVE PLAN OF CAMPVS DEVELOPMENT 417-420 

9-B OWNERS DESIGN AND CONSTRUCTION CHECKLIST 421-428 

9-C Guidelines for a 

PROGRAM OF ARCHITECTURAL REQUIREMENTS 429-431 



ERIC 



-373- 



9 

PHYSICAL PLANNING, DESIGN 

and CONSTRUCTION 



NOT ALL PHYSICAL PLANT DEPARTMENTS participate in new construction, 
and those that do carry varying degrees of responsibility. Never- 
theless, as soon as a new school building "goes on the line," the 
physical plant department inherits problems— structural , electrical, 
mechanical or maintenance— the planning, design and construct''* an 
team failed to solve. For this reason, the department should 
participate as much as possible in the processes that produce new 
buildings. At the minimum, plant personnel should advise those who 
plan, design and build; at the maximum, they should program the 
building, instruct architects, engineers and consultants, supervise 
the construction, and inspect final results. 

Such work requires trained men with time to spare from on-going 
maintenance, and small colleges seldom have enough personnel to 
handle even routine work. A small school, however, can spend 
millions on new construction, and even a small physical plant staff 
can help save money or at least aid in spending it more wisely. To 
make the most of their men and money, physical plant administrators 
must devise organized approaches to the problems "^ew construction 
usually brings. 



358 
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Chapter 9 

PHYSICAL PLANNING, DESIGN AND CONSTRUCTION 



LONG-RANGE PLANNING 



COMPREHENSIVE DEVELOPMENT PLAN 



Unless school officials agree with Eero Saarinen's contention 
that a school should grow like a baby— in . all directions at once-- 
they should begin with formulation of a Campus Comrehensive 
Development Plan. Since this Kind of long-range projection is 
frequently called a Master Plan, it should be distinguished from 
the traditional type nf master plan that has long been a popular 
planning tool on many American campuses. The old fashioned 
master plan was seldom more than a physical plan, a landscape 
architect's dream of how to site buildings and shape terrain to 
create impressive aesthetic effects. Contemporarily, however, 
the master plan is a complicated compendium of che school's 
educational philosophy, academic programs, administrative 
structure, kind and number of students served, rate of growth, 
and only lastly, the facilities that it will need to accomplish 
these goals. The physical plan determining when and where a new 
structure will be built is, therefore, just a major segment of 
this long-range outline of future academic and physical growth. 
Refer to APPENDIX 9-A. 

It is only after such general guidelines have been established 
that planners can intelligently tackle the more specific issues 
that have to be settled before a psychology building, for example, 
can go on the drawing boards. These issues would include such 
questions as: How important is training in the sciences? Should a 
separate science complex be developed? Is osychology a natural or 
a social science? Will the department have its closest cooperation 
with sociology and philosophy or with chemistry and biology? Will 
the department emphasize clinical training or experimental research? 
Without a comprehensive developme.it plan, school planners cannot 
properly =inswer these questions; and without good answers, the 
architects cannot design an efficient building. 

T-) compile a comprehensive development plan, the school has two 
options: It can hire an outside firm having total planning 
capability, or it can do as much work as possible with school 
personnel. To provide comprehensive planning services, numerous 
architectural firms have added to their staffs consultants in 
education, trafric, security and various other areas pertinent to 
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Long-Range Planning 



college development. By using such a firm, the school can leave 
its administrators and instructional personnel free to concentrate 
on their specialties. Theoretically, it can also obtain from such 
a company a more objective analysis of the school's problems and 
potential than its own people might provide. The primary 
disadvantage to this alternative is the cost: Such specialized 
companies do not work cheaply. If a college planning committee 
were to do most of the data gathering, it is probable that the 
school would still have to hire some outside consultants in order 
to get the best advice on how to solve its problems. 

Given the variety of possible working arrangements, it is 
essential that school authorities clearly define areas the 
consulting firm will cover and those staff planners will handle. 
Given the complexity of comprehensive planning, a Cureful contract 
will benefit both parties. 



LONG-RANGE PLANNING COMMITTEE 



Responsibility for drawing up such a contract and for reviewing 
and revising the comprehensive development plan should logically 
fall to a long-range nlanning conmittee- -the group overseeing 
planning, anduesign and construction of new facilities on campus. 
To function effectively this committee should include representatives 
from all branches of the academy; at a small institution this could 
mean the president (usually as chairman), business manager, director 
of development, director of the physical plant, dean of faculty, 
dean of students, and a student representative. Each brings some 
expertise or experience essential to forecasting change. The 
physical plant director's participation enables the group to utilize 
records and technical skills of his department. 

Drawing up such a plan for a new school is difficult; for an 
established institution it is doubly so, since the plan must 
organize a pattern for future growth that will integrate all the 
mistakes of the past. Although devised at considerable cost, many 
such plans are hal f-fo' lowed, ignored or soon forgotten in the midst 
of rapid changes in educational objectives, funding and teaching 
methods. Since change is the only constant educational planners can 
rely on, planners must regularly schedule reviews and revisions of 
the comprehensive development plan; and their hard work will only 
form one more chapter in the history of campus planning. 
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Maintaining a comprehensive camDus plan is only one function of 
the long-range planning committee. On most campuses the group also 
screens requests for new construction and recommends or rejects 
further exploration. If a project is continued, the committee 
periodically examines the planning progress and finally makes 
recommendations to the governing board about the importance of the 
construction and the best methods for completing it. Once the board 
gives final approval, the committee reviews final design and ac":ual 
contraction work, and provides for communication among trustees, 
administrators, designers, contractors, staff, faculty, students, 
and local residents. 

This last function deserves further comment. To the unltiated, 
new buildings seem to grow in strange ways and for mysterious 
reasons. By providing ample explanation about the purposes '^nd 
progress of a new building, the planning committee can spark more 
interest in the school's growth--interest that can help recruit and 
retain able students and faculty. Occasionally, publicity can even 
produce supplemental funding from unexpected sources within the 
community and state, especially when the building has uses that can 
benefit local community or state-wide groups. 



PROGRAMMING 
THE NEW PROJECT 



AD-HOC PLANNING SUBCOMMITTEE 



Once the new building has received final approval, the ideal 
way to proceed is appointment by the president of a special ad-hoc 
subcommittee to guide the planning for the particular project. At 
very small schools, the long-range planning committee may have to 
add this work to its regular load. In that case, however, it should 
also add--on an Interim basis--new members who can give expert advice 
on the kind of facility. Key people to appoint would be future users 
of the new structure and those who will maintain it. For an 
infirmary, the head physician might |.art1c1pate; for a dining hall, 
the food service director; for a dormitory, the dean of students 
and representative of resident students. The director of the 
physical plant or one of his representative should serve on all such 
committees . 
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The basic purposes of this subcommittee are to clarify needs the 
new. structure must satisfy and to explore in a preliminary way possible 
designs to solve problems the needs create. For a dormitory, for 
example, the group should obtain input from resident students, 
counselors, and physical plant personnel who will maintain and operate 
the building. Statements regarding recommended changes should be sub- 
mitted in writing with an accompanying rationale. At this stage, 
physical plant personnel would provide necessary technical data about 
the site and utilities; at a later stage, they would also evaluate 
various structural, electrical and mechanical systems recommended by 
the designers. 

To supplement this information, selected members of the ad-hoc 
subcommittee might visit recently built facilities similar to the one 
they are planning. Such visits and interviews with other campus 
planners are highly recommended by the Association of Physical Plant 
Administrators because they bring new ideas into the planning process 
and provide the subcommittee with concrete examples of what to imitate 
and what to avoid. 



PROGRAM OF ARCHITECTURAL REQUIREMENTS 



The end result of this work should be a written Program of 
Architectural Requirements. Althougn many schools work with fairly 
informal programs often consisting of typed minutes from planning 
conferences, such informal records are seldom as effective as formal 
programs. The latter document helps architects and engineers by 
providing three kinds of essential information. From the Comprehensive 
Development Plan, the program draws general guidelines concerning the 
school's educational philosophy, academic and research functions, 
student mix, etc. From the material the subcommittee accumulates, 
the program presents a list of specific features desired for the 
particular building under design. Figure 9-1 is a form which has been 
found very effective for the layman to describe all of the requirements 
in a specific room or other enclosed space. Laymen should be dis- 
couraged from preparing drawings. From the t' .hnical information the 
physical plant collects about the campus, th' rogram selects data 
pertinent to the particular project, includi> . information about 
utilities locations, electrical character ist -s, test borings, etc. 
Refer to APPENDIX 9-B, Owners Design and Con 'uction Checklist and 
APPENDIX 9-C, Guidelines for preparing a Program of Architectural 
Requirements. Completion of the architectural program is not the end 
of the subcommittee's job. After architects and engineers have been 
hired, it will continue to work closely with them through' *to the 
completion of working drawings and specifications. 
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SELECTION OF ARCHITECTS AND ENGINEERS 



The difficult chore of choosing principal designers usually 
reverts to the general planning committee, the president, or the 
school's governing board. Because selection procedures vary widely 
it is difficult to generalize about this step, except to note that 
it is one of the most important stages in the planning, design 
and construction process. On the work of the architects and 
engineers will largely depend the final appearance, efficiency and 
cost of the building, as well as the continuing expense of regular 
operation and maintenance. Their selection, therefore, should be 
done with care and delicacy. Complicating the process is a 
national professional policy for designers that regard as unethical 
the low-bid award system normally used to choose a building 
contractor. As a result, political connections and personal 
friendships can unduly affect the choice--especially of the 
architect. There are ways to ascertain expertise, however, and 
schools that follow them need not be saddled with an incompetent 
architect or engineer. 

One method the American Institute of Architects recommends 
for determining competence is a design competition. Frequently 
used for large-scale civic projects, this option usually requires 
too much time and money to be practical for small colleges and 
universities. Officials at these institutions must resort instead 
to analysis of the job requirement and capabilities of local 
architects. 

The moSw important qualities to look for in a professional 
designer are personal integrity and technical competence, with the 
former being the most difficult to define and discover. The 
intangible traits that constitute a person's character--honesty of 
purpose, sense of responsibility and sound judgment— wil 1 be 
especially important for the architect because his decisions will 
virtually control the design and construction phases, and because 
there are many places where he can slow or foul up the project. 
If he fails to conceive the proper solution, if he neglects to 
review the work of his engineers, if he does not supervise the 
contractor carefully, his client— the school --will suffer. Other 
prerequisites are more measurable. Technical competence, as well 
as practical efficiency and business acumen, will reveal themselves 
in his past work and his present operations. 
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Pr .)ii*ct Title and Location 

KliX)r Number " lloom >!umber and 'fitle " Date 

Si/c of Space ~" (>ccu|ianl/Cunuuittee Ucpre.scntutive and Tele. No, Type of Space 
FUNCTION OV SI>A(!K , . 



SPKCIAL HIXJtTlHKMENTS 



IUX)M FINISilKS UTIUTIES REQUIRED 

Walls . fias n Distilled Water D 

Ceilings Air D Vacuum D 

Floor „ . Hot Water D 110 Volt Klec D 

I3iise Cold Water □ 208 Volt Elec D 

Li^jhting Level, Steam LJ Telephone . . □ 

Other Other D 

BUILT-IN FQLIPMENT . 



MOVABLE EQLIPMENT 

Desk-KxiTutive O Chair-Exec fH Files -Vertical O Credenzu D 

D<»sk-Typical □ Chaii-Swivcl □ Files-Horizontal □ Waste Caii □ 

. . . □ Chair-Sec □ Table-Utility □ Shelf Unit □ 

. . . CH Chair-(X;casional CI] Table-Occasional . . . . D I^mp CI 

D CXhi-r 



Desl\ -Si>e retar ial 
Deslv-Spfeial , . 



HEMAHKS 



SAMPLE FORM FOR PROGRAMMING INDIVIDUAL ROOMS OR 
ALL ENCLOSED SPACE IN PLANNING A BUILDING 

Figure 9-1. 
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For evidence of general competence, school planners can examine 
any similar buildings he has designed and Interview those who occupy 
and maintain them. For additional recommendations, they can 
investigate his standing In his field: Has he attained the AIA 
designation? lb he highly regarded by his peers? To evaluate his 
facilities and staffs they can visit his office and talk with the 
person designated projt^ct architect. The best evidence of a man's 
character and competence, of course, comes from previous work done 
for the school, and many institutions make it « point to retain those 
v.'ho have performed well for them in the past. 

Another reason selection of the architect is so important is that 
he traditionally selects the engineers. This practice is dictated by 
efficiency: If an architect knows his business, he also knows which 
engineers are capable and which he can work with effectively. The 
architect must, however, submit his recommendations to the school for 
approval, and in some cases the college will ask for a different set 
of engineers. In both cases, the architect directs the engineer's 
work and pays them out of his fees. 

Fees 

Once the architect is chosen, the parties should sign a contract 
spelling out such details as assistance the school will render, 
services the architect will provide, and remuneration he will receive. 
Most architectural contracts are modifications of a standard model 
recommended by the AIA, and most architectural fees conform either 
the scale established by the AIA or to a scale established by a locu" 
political subdivision for work done at institutions under its control. 
See Figure 9-2 for a typical state scale. Both schedules are based 
primarily on cost of the construction with some consideration given to 
the relative simplicity or complexity of the particular building type. 
On most projects, the architect receives approximately S% of the total 
cost for his services through the design and construction stages. Out 
of this percentage he will pay his engineers a negotiated percentage 
of the construction cost for the portion they designed. An electrical 
engineer, for example, might receive 4% of the $400,000 spent on the 
electrical system of a building. 

The school parcels out all money to the architect according to a 
schedule agreed upon in advance. A typical arrangement might be: 

Phase 1. SCHEMATIC DESIGN 107. cf the total fee 

Phase 2. DESIGN DE^'ELOPMENT ]S7o of the total fee 

Ph^se 3. WORKING DRAWINGS AND SPECIFICATIONS ... .50" of the total fee 

Phase 4. SUPERVISION OF CONSTRUCTION 25.^ of the total fee 
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SAMPLE SCHEDULE 
0 F 

ARCHITECTURAL AND ENGINEERING 



FEES 



TYPli A* 

Work t»f sintpK-st type si-cli as WiMvhouscs, CJanigc-;;, Farm Ruiklings, ami Kojul, Sc-wcr atul Waicr Distribu- 
tion |nt>iv't ts nfsiuijjlcr uatur*-- aud siijular typr work. 

Uiulcr -• 

S 50,000 6.0% 

S 50,000 - 100,000 5.5% 

$ 100,000 - 200,000 5.0% 

S 200,000 - 500,000 4.5% 

$ 500,000 - 1.000,000 4.25% 

$1,000,000 - 2,000,000 4.0% 

Over $2,000,000 3.5% 

TYPH B 

Conventional character such as Apartment BuiKlings. Sc!icu)ls, Single Residences, Office Builclinj;s, Ordinary 
Institutional Water ami Scw;i<;e Treatment Plants, Power Pkuus, Incinerators, more complex Road, .Scwcr 
and Water Distributioh projects, and the like. 

7,0% on first $100,000 

6.5%; on second and third if 100,000 

6.0% on fourtli and fifth ;"s 1 00,000 

5.5% Oil amounti. over $500,000 to ? 1,000,000 

S.(f/o on amounts over SI, 000, 000 to S2.000.000 

4..5% on aU amounts over $.^-,000,000 

TYPE 

Highly specialized work, coniphtaicd alterations, -.cry snia!! jobs, ctx. 
Under - 



S 50,000 




10.0% 


S 50,000 - 


100,000 


9.5% 


S 100,000 - 


200.000 


<).or/o 


S 200.000 


500,(500 


8.0% 


S 500,000 - 


l.tjOO.i'OO 


7.5% 


51.000,000 • 


2,000.'JOO 


7.0% 


S 2,000,000 




C.5% 



Duplicate Structures 

Flat .^JJ*-. iiC>;oti.itoci culjus. intM'f porjuissiblc if .^(^-c.illotl duplicate strucrui'c lwi>: more iliau eloinen- 
taiA cles'^;!! chaUtUs. 

*App.*(»vt*iI cliciUf;^ onl'.r^ wl'iv ii iui re»«NC covi v( pruj^:ct to hi^'^^i'T hrarl et shall not clian^\" % of pjy- 
lueiit for (>ru;iiia! cuiur.K t. 

366 ' Figure 9-2. 
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A less widely used sys:em is one based on hourly rates for the 
architect, his designers, draftsmen, specification writ"-s, and 
special consultants (more about them later). This charge usually 
includes a markup for overhead and requires separate billing for 
out-of-pocket expenses such as travel, long-distance telephone calls, 
and blueprints. Under both arrangements, if the client decides to 
terminate the project or the architect, he pays for services actually 
rendered to that point with a nominal amount added to rover the 
architect's final expenses. 



DESIGN PHASE 



It is primarily the architects and engineers who carry a Project 
through the design stage. They will definitely need considerable 
assistance from the ad-hoc planning subcommittee, and they may have 
to invite special consultants to help solve complicated problems, 
but they will still shoulder the bulk of the design burden until 
the job is ready fo- bidding. The architects will begin by creating 
the unifying conception; next the engineers will devise systems to 
fit this format; and then the project architect will coordinate 
their drawings. During this phase, the role of the physical plant 
department should be continual review— frequent checking and 
rechecking of drawings to catch design errors and omissions. In 
essence, the process requires planners to explore all options, 
develop concepts and costs, and then refine, correct, and coordinate 
all drawings and estimates as necessary. 

The following outline gives a more detailed overview of the 
major steps in the design process. 

PHASE I. SCHEMATIC DESIGN 

A. Conferences wit^ the planning subcommittee to clarify 
the scope of the project and to discuss special 
problems . 

B. Preparation of small-scale schematic drawings followed 
by review and revision to meet the school's approval. 
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C. Incorporation of codes, standards, and regulations 
of control iing governmental agencies followed by 
preliminary review by these agencies. 

D. Outline of specifications of materials and systems, 
particularly of mechanical and electrical systems. 
This might include alternate concepts of systems 
design accompanied by an economic evaluation of 
initial costs and operating and maintenance costs. 

E. "Ballpark" cost estimates and probably project 
schedule. 

PHASE II. DESIGN DEVELOPMENT 

A. Restudy of design accompanied by preparation of 
dimensional drawings with some detail at a large 
scale. 

B. Elimination of alternates and preparation of more 
detailed specifications. 

C. Second review of plans by governing agencies. 

D. Revision of "ballpark" estimates. 

PHASE III. WORKING DRAWINGS AND SPECIFICATIONS 

A. Development of final drawings, details and 
specifications required for competitive bidding 
and construction. 

B. Coordination of drawings and specifications for 
all trades to avoid conflicts during construction. 

C. Final approval by the college's decision -making 
authorities and establishment of a cutoff date for 
further revisions or changes in the plans. 

D. Final review by local and state authorities with 
jurisdiction. 

E. Revision of cost estimates based on final documents. 
Although costs cannot be guaranteed to the letter, 
some design contracts are written to require that the 
design be within a prescribed range— plus or minus 
five percent of the budgeted figure. 
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F. Preparation of owner-contractor agreement for review 
by the college attorney. 

G. Provision of required sets of drawings for bidding and 
construction contract. 

Certaii. aspects of this design process require further explanation. 



CONSULTANTS 



At .a very early stage, the architects and engineers may find it 
necessary to add outside consultants to help solve especially 
complicated problems in specialties such as audo-visual equipment, 
interior design, food service, and landscape architecture. Before 
doing so, the principal designers would interview the consultant, 
brief him on his responsibilities, and request a memorandum spelling 
out in detail what services he will provide and what price he will 
charge. As client, the college rather than the architect would have 
final approval of any consultants added to the design team. If the 
specialist is approved, he would then sign a contract, attend all 
coordinating conferences, and prepare plans that coincide with those 
of the architects and engineers. 



COORDINATION 



With many experts working on the same project, close 
coordination becomes exceedingly important. As the architect slowly 
moves the project from schematic drawings through revisions toward 
final working drawings, he should bring his engineers and 
consultants together for frequent coordinating conferences with the 
college planning team. At these meetings, the designers should 
clearly explain not only the concepts and systems they favor, but 
also alternatives available. The ad-hoc subcommittee needs such 
detailed informatirn from the designers in order to function 
responsibly. Architects and engineers, in turn, need firm decisions 
from the college planners as early as possible in order to perform 
expeditiously and efficiently. If these meetings can rapidly 
resolve even fairly simple matters like laboratory layouts and_ 
furniture placement, they can speed the process considerably--in the 
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case of a laboratory by shov/ing consulting engineers where to place 
lights, electrical outlets, piped connections and telephones. If a 
builder has been selected early through some kind of negotiated 
contract, his representative should also be brought into the planning 
process to advise on possible construction problems. These 
conferences also stimulate interest and a greater sense of 
cooperation among the college planners who have the opportunity to 
improve upon their original conceptions or to find out why they 
cannot be altered. 

During these coordinating conferences, the physical plant 
representatives pla* i the vital role of intermediary between 
academic (or administrative) planners and professional designers. 
For the foreign language professor who wants an electronic 
laboratory, he can interpret the esoteric engineering vocabulary 
and explain problems and potential of modern construction methods. 
For the architects and engineers, he can clarify exactly what the 
academician needs. In most cases, an architect experienced in 
educational design will be able to communicate effectively with 
faculty and administrators, but the physical plant representative 
should remain alert to signs of misunderstanding, lest a teacher 
or architect agree to something only half understood. Such 
confusions will inevitably result in late, expensive change orders 
or in disappointment. 



REVIEW 



Physical plant stafr can play an even more important role 
during the frequent plan reviews. At each important design stage, 
the physical plant director should require his operations and 
maintenance chiefs to examine the plans. They are the people who 
will have to live with the completed structure; they should be able 
to suggest design changes that will simplify operation and 
maintenance and thus reduce the building's continuing costs. 
Architects have been known to work up complete sets of drawings for 
large, complex buildings without including janitors' closets with 
sinks or sufficient storage areas. 

A thorough plan review will also cover code compliance. 
Although good architects will be on top of most pertinent codes, 
even the best can make a mistake--especial ly in an era of 
proliferating legislation related to health, safety and environmental 
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protection. Any experienced designer will be familiar with 
traditional state and federal building codes, many of which are 
modeled on codes drawn up by the Building Officials Conference of 
America (BOCA) and by the National Fire Protection Agency. In the 
last decade, however, many states have been adopting multifarious 
federal codes relating to occupational safety, environmental 
protection, and designing for handicapped people. To cite a few 
examples of these new regulations, architects and engineers must 
plan easy access for the handicapped, guardrail ings for tradesmen, 
controls for <iediment runoff, and Irw emissions for the heating 
systems. These l?ave consideraf? ^-oom for accidental omissions 
which can later bring change orders or lawsuits. Catching mistakes 
early is another job for physical plant staff. As mentioned 
earlier, not all physical plant departments enjoy plan review 
privileges, but given its importance, all should ask for it. 



SPECIFICATIONS 



Another important and complicated step is preparation of final 
specifications. Although the architect is in charge of this task, 
school officials still need to work closely. with him through this 
stage and careful ty review his work. The first question the client 
and architect must answer together is which types of specifications 
would be most appropriate for the building? According to the 
widely used MANUAL OF PRACTICE published by the Construction 
Specifications Institute, Inc., 1150 Seventeenth Street, N. W. , 
Washington, D. C. 20036, five methods for specifying construction 
products are: 

1. Descriptive Specifications which list in detail the 
e,:^c.t characteristics desired in the product. 

2. Proprietary Specifications which allow the client to 
better control quality levels by requiring brand name 
products (more about this later). 

3. Reference Standards which stipulate that the products 
must meet quality levels established and published 

by authorities and testing institutes such as the 
American Society for Testing Materials and the 
National Fire Protection Agency. 
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4. Performance Specifications which simply require that 
the product accomplish certain functions (i.e., the 
ventilating system must chanae the air throughout the 
building five times per hour). 

5. Cash Allowonces which are actually a tactical maneuver 
to delay a specification decision. 

Proprietary specifications can be a problem under competitive 
bidding, because they eliminate competition by naming the brand to 
be used. As a result, they are usually prohibited on work done at 
public institutions or with public money. Sometimes they are 
necessary: Even state and federal projects may have to specify 
products by name in cases where new material must match existing 
materials in quality and size or where new equipment must connect 
or mesh with systems previously installed. 

In addition to instructing the architect about types of 
specifications to be used, the college should also provide a 
technical and legal review of his work. Technical review is 
advisable because many architects rely heavily on manufacturing 
companies for help with the onerous task of writing specifications. 
Most elevator firms, for example, would happily provide an architect 
with a free set of elevator specifications which the designer can 
simply modify and submit to his client. The problem with this 
method arises under competitive bidding. In such a case, the 
physical plant director should examine the documents to insure that 
the specifications are not so restrictive that they eliminate all 
products except those supplied by the assisting company. 

The college counsel should provide legal review of nontechnical 

portions of the General and Supplementary Conditions before the 

school gives final approval. Sections of particular legal import 

include: insurance coverage and its relation to the institution's 

overall insurance program, conditions for release of liens, 
guarantees, and performance and payment bonds. 

Although movable furniture and fixed furnishings for laboratories, 
libraries, physical education buildinqs, kitchens, etc., require 
specifications, they are usually excluded from the general contract. 
The college purchasing agent will handle this chore by working 
closely with the architect during specification preparation, bid 
period and installation. 
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SELECTION OF CONTRACTORS 



Although written documents are important, they can never protect 
the unwary iprom the unscrupulous, especially in a human activity as 
complicated as construction. A list of reliable contractors, 
therefore, becomes as important to a college as a set of comprehensive 
specifications. To compile this list, physical plant administrators 
can query architects and former clients of local firms, visit job 
sites and offices, and evaluate personnel and financial stability. 
As with architects and engineers, the important qualities are honesty 
and integrity. No contractor will be an altruist, but some show more 
respect for the spirit of agreements they make. Since the company 
will have to expend a considerable amount before it receives an 
initial payment, its financial stability is also an important 
qualification. 

In their investigations, staff personnel should ask questions 
about contractors and subcontractors under consideration such as; 

Are they basically honest? 

Do they have the interests of the college at heart? 

Are they meticu ous about quality? 

What is their financial standing? 

How long have they been in business? 

What is their reputation in the community? 

Do they take timetables seriously? 

Are their charges for change orders fair? 

Do they work well with architects and clerks-of-the-works? 

How experienced is the construction superintendent they 

intend to appoint to the job? 
Do they live up to guarantees in the contract? 
Were they prompt in solving problems during the one-year 

guarantee period? 

The most important question is: "Would you invite this contractor 
to bid your next project? 
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To aid the investigation, contractors should provide the 
following information: 

1. Current financial statement. 

2. Schedule of projects currently under contract, a 
list of those completed within the last five years, 
an estimate of their value, and names and addresses 
of clients and architects involved. 

3. Statement of experience with projects similar to 
this one. 

4. The number, names and qualifications of supervisors 
to be assignee! to the job. 

5. Name of his bonding company. 

To streamline this process, the physical plant department could 
develop a standard "Contractor's Application for Prequal ification" 
similar to the one shown in Figure 9-3. The form should produce a 
complete record of experience, capabilities, organization and 
financial condition of every company thr.t applies. 



BIDDING VERSUS NEGOTIATION 



With some important exceptions, the most economical construction 
contracts are those awarded through competitive bidding procedures. 
This mechanism works to reduce costs by forcing contractors to 
underbid each other to get a job. To insure economy and reduce graft 
and favoritism, most federal and state agencies usually require 
competition on all projects that they fund. On occasion, however, 
private and even public colleges may find it less expensive to 
negotiate a construction contract with only one company. One reason 
for this unexpected saving is that competitive bidding requires 
preparation of a number of detailed documents and drawings that could 
be eliminated if the contractor can show planners, engineers and 
architects how to design for more economical construction and, in the 
process, help reduce the number of expensive change orders. Certain 
procedures and precautions p.re essential with each method. 
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SAMPLH FORM 

CONTRACTOR'S QU ALIl' ICATIQN QUHSTIOXNAIRE FOR CONSTRUCTION PROJECTS 



Name Address of Your Bonding Company: 



I.ncirclc 'I'ypc Shop: Union Non-union Open Shop 

jMP(2Ri;ANT 

This questionnaire is intended as a basis for establishing the qualifications 
of Contractors for undertaking Construction, Maintenance and Repair Work under 

the jurisdiction of the Institution. 

If a Contractor has not filled* in such a questionnaire and turned it over to 
the ni rector of the Physical Plant, setting forth his qualifications to the 
satisfaction of the Director of the Physica' Plant, the Contractor shall be 
ineligible to receive drawings and specifications for bidding or for contract 
award for such work as may be handled through tlie Department of the Physical 
Plant. Certification of Qualifications will be Valid for one calendar year 
only, and renewal must be applied for before January first of each succeeding 
calendar year. 

I, 



(Legal Title \\ Address of Organization ^ _ 

Ci I 

(Local Representative's Name, Title 5 Address 

H ( 

(lincircle Type of Ownership: Corporation Copartnership Individual 

N f Year in Which Organized: 

( 

li fName(s) of Principal Officers, Partners, or Proprietor: 

( ^ 

R fList major items of equipment fully owned by organization, with 

( approximate value and age. If not fully owned, so state.) 
A ((live name and data about any construction projects you have fa"^ led to 

(complete: _ ^ ^ 

L (Has your organization ever been~party to any criminal litigation as a 
result of construction methods, costs, etc? If, yes, explain: 



II. 



(Cive value of all construction equipment fully owned by your 
1- (organization: 



(Value of total assets of organization including equipment value above: 
I ( Value of total liabilities: 



('I'otal contract value of work accomplished by your organization in each 
N fof the last 3 vears: 19 : 



( 19 ; 19 



A (Contract value of work presently being accomplished by, or pending 
(award to your organization 



N (Value of liens or judgments outstanding aginst your organization: 

( 

C fllas any bonding company refused to write a bond on any construction 
(work? If yes, explain: 



I (IVliat is maximum value of contract work for which you could obtain 
(bond? ^ 

A (Other pertineht infot.iiat ion : 

( 

I. (_ „ 
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nil Attacli st'paiMto sheets where necessary. 

(Indicate type of contracting you have undertaken and years of 
H (experience: [General and/or Sub] 

( 

X (State construction experience of principal members of your 

(organization: [Give name of member; years of experience; type of work; 
P (in what capacity as foreman, supervisor, etc.; and any special quali- 

(fications of member as Registered lingineer, Surveyor, etc.] 
E (_ 

( 

U (List some principal projects completed by your organization giving 

(name of project; if general or sub, and t>'pe of work; contract amount; 
I (vear; designing arcl:titect/engineer; and owners' names and addresses. 

([ [ 

n ( .. . ■ 

(If you are a General Contractor, list some subcontractors in various 
N (fields who have worked under you; or if you are a Subcontractor, list 
(some general contractors for whom you have worked: 

C ( . „_ 

(IVhat is the money value of the largest project accompli slied by your 

E (organization? , 

(Maximum value in last 3 years: 

(Maximum value you prefer to undertake: 

(Price range of work your organization is deemed best adapted to 
(undertake: ^- 

(Is your organization licensed in the State of for 

(the current year? 



These statements are certified to be true and accurate. 

Dated at this day of . i'J 



By 
Title 



Organization 



State of 



County of > S.S. 

Being duly sworn states that he js 



_^ of 

Office , ' Organ iV.at ion 

and that the answers to the foregoing questions and all statements tiicruin 
contained are true and correct. 

Sworn to before me this day of _ ^ 10 



My commission 
expires >. \ • 



Notary Public 
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Bidding Documents 

If the school commits itself to a competitive award, its 
architect must prepare certain documents, review them with the 
college business manager and attorney and provide each invited 
contractor with three sets. A set of bidding documents will 
usually include the following: 

1 . Working drawings. 

% 

2. Specifications that include general and 
supplementary conditions. 

3. A bid proposal form that includes spaces for 
total cost, breakdown by trades, any alternate 
and unit prices requested, and time needed for 
completion. 

4. A bid bond the contractor signs and returns with 
a deposit as a guarantee that if he wins the 
award he will perform. If he does not, he 
forfeits the deposit. 

5. Performance bond— this is signed at the contract 
settlement and insures that if the contractor is 
unable to complete the job, his bonding company 
will. 

6. Payment bond --often combin'^d with the performance 
bond, this document insure^ that all the 
•subcontractors will be paid. 

Refer to Figures 9-4 and 9-5 for AIA recommended forms of performance 
and payment bonds. 

The school usually requires a refundable deposit for the loan of 
these bidding document*^; if the contractor wishes additiona copies, 
he purchases them outright. In addition, single sets of the drawings 
and specifications should be on file at the physical plant director's 
office, architect's office, and the local F. W. Dodge office. These 
sets are for review by suppliers and subcontractors. 
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Bidding Procedures 

To make the bidding competitive, the school should invite at 
least three contractors, but authorities disagree about the wisdom 
of inviting many bidders. Even though the invited bidders have 
been prequalified, the danger exists' that some better companies may 
not risk the costs involved in preparing bids when a large number 
of bidders has lowered their probability of winning. The physical 
plant director should keep informed of local conditions before 
recommending how many contractors to invite. If he knows which 
companies are already committed to their full capacity, he can draw 
up a list that is realistic and competitive. In some public 
institutions public advertisement on capital projects is a 
requisite. 

Which type bid will produce the best quality is another 
unresolved question. The traditional system calls for one general 
contractor to submit one total price for the entire project (with a 
few alternates separately priced to allow some leeway for 
negotiation and change) and then to act as coordinator for the work 
which he performs, as well as that done by subcontractors. One 
advantage of this method is simplified administration; the contract 
establishes clear lines of authority running from the school 
through the architect the general contractor, subcontractors > 
suppliers, tradesmen and laborers. This arrangement also provides 
single responsibility through the guarantees that follow completion 
of the job. 

In recent years, however, the growing complexity of structural, 
mechanical and electrical systems has popularized the multlbid 
method in which as many as three to five different subcontractors 
are awarded separate contracts for distinct portions of the job. 
P«^oponents claim that the multlbid method allows the client to 
eliminate the general contractor's profit on certain complex jobs 
too technical for him to administer efficiently. General 
contractors claim that coordination and speed suffer as 
responsibility is dispersed. Since some coordination work will 
always be necessary, schools that use multibids will have to pay a 
staff member to supervise or award their architects an additional 
fee to handle this chore. In deciding this issue, the physical 
plant director's knowledge of the capabilities and reliability of 
local contractors and subcontractors is extremely important. 
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AIA Docunwnt A3 1 1 

Performance Bond 



KNOW ALL MEN BY THESE PRESENTS; hat 

iHere insorl full ritimi' .iru) ti(lilrc*N> nr i<iif <•( (nnir.Hiiir) 



as Principal, hereinafter called Contractor, and, 

(H<*rt' inseri tuH numc and <i(idr<'» or If^ai litli' of Suri'ty) 



as Surety, hereinafter called Surety, are held and firmly bound unto 

{fk'n* iriM'rt full ntimc .ind addfi'ss or iifii* oi Owner) 



as Obligee, hereinafter called Owner, in the amount of 

Dollars ($ 

for the payment whereof Contractor and Surety bind themselves, their heirs, executors, administrators 
successors and assigns, jointly and severally, firmly by these presents. 

WHEREAS, 

Contractor has by written agreement dated 19 , entered into a contract with Owner fr>r 



in accordance with Drawings and Specifications prepared by 



which contract is by reference made a part hereof, and is hereinafter referred to as th<? (:<)ntract. 

AIA DOCUMINT All! • Pfkf(iKAUS(f l;« iSf) ASf) lAHOk ASD MAIIKIM F'AYMfSr MMSr) • A|A Jf 3 ^ 

HHKl AK> l^rn U) • IHi A\UK1( \S ISSdU H 1)1 AK( MMK IS AM S W . V\ ASHiNf . K »N. I ) ( ^ I 
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Figure 9^4 (Reverse aide). 



NOW. THFREfORE. ifU (ONOi ION Of THIS OBliGATiON ts su( h that, if Contractor shall promptly and faithfully perform 
said Contract, then this obligation shall be null and void, otherwise it shall remain in full force and effect. 



The Surety hereby waives notur of any allerallon or 
extension of time made by the Owner. 

Whenever Contractor shall be, and declared by Owner 
to be in default under the Contract, the Owner having 
performed Owner's obligations thereunder, the Surety 
may promptly remedy the default, or shall promptly 

1) Complete the Contract m accordance with its terms 
and conditions, or 

2) Obtain a bid or bids for completing the Contract in 
accorcJance with its terms and conditions, and upon de- 
termination by Surely of the lc)wc»st responsible bidder, 
or, if the Ownc»r c»lects, upon determination by the 
Owner and the* Surety jointly of the lowest responsible 
bidder, arrange* for a contract between such bicfder and 
Owner, .md make available as Work progresses (even 
iho jgh therc» sh')uld be a cic*fault or i succession of 



defaults under the contract or contracts of completion 
arrang<»d under this paragraph) sufficient furds to pay the 
cost of completion less the balance of the contract price; 
but not exceeding, including other costs and damages 
for which the Surely may be liable hereunder, the amount 
set forth in the first paragraph hereof. The term "balance 
of the contract price," as used in this paragraph, shall 
mean the total amount payable by Owner to Contractor 
under the Contract and any amendments thereto, less 
the amount properly paid by Owner to Contractor. 

Any suit uncier this bond must be instituted before 
the expiralicm of two (2) years from the date on which 
final payment under the Contract falls due. 

No right of action shall accrue on this bond to or for 
the use of any person or corporation other than the 
Owner named herein or the heirs, executors, adminis- 
trators or successors of the Owner. 



Signed and scaled this 



day of 



19 



V\ //ni ssj 



•/'///!< ifwh 



(Sral- 



.st-al 



AIA DOCWMlNi A3n • PIRIOKMANCI BOND AND lAHOK AND MATfRIAl PAYMINI B()Nl> • AIA 
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Figure 9-6, 

THE AMERICAN INSTITUTE OF ARCHITECTS 



AIA Document A311 



Labor and Material Payment Bond 



THIS BOND IS ISSUED SIMULTANEOUSLY WITH PERFORMANCE BOND IN FAVOR OF THE 
OWNEK CONDITIONED ON THE FULL AND TAITHFUL PERFORMANCE OF THE CONTRACT 



KNOW ALL MEN BY THESE PRESENTS: that 

(Here ihscrt full name and address or Ifgal tilk* cif (jinlractor) 



as Principal, hereinafter called Principal, and, 

(Hvrc insert full name and address or legal *i(le of Surety) 



as Surety, hereinafter called Surety, are held and firmly bound unto 

(Merc insert full name and address or legal title ui Owner) 



as Obligee, horrinatter (ailed '.)wnor, tor the use and benefit of claimants as hereinbelow defined, in the 
amount of 

'Here insert a sum rqual to .\\ loa^t onr-half oi rhr conirJd priro^ OollarS ($ ), 

for the payment whereof Principal and Surety bind themselves, their heirs, executors, administrators, 
successors and assign^, jointly and severally, firmly by these presents. 

WHEREAS, 

Principal has h\ written agreement date 1^ / entered into a contract with Owner for 



in accordance with Drawings and Specifications prepared by 

'Mfr«* rnspr! lull n.mu' and .uldrc-^^ or U-n-il !<il<- ni Arch:lrit) 



which contract is by reference made a part hereof, and is hereinafter referred *o as the Contract. 
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Figure 9^6 (Revevae aide) 



NOW. THERfFORl. THt CONDITION Of THIS OBIKIATION IS such th-it. if Principal shall promptly make payment to all 
claimants as hereinafter defined, for all labor and material used or reasonably required for use in the performance ot the 
Contract, then this obligation ^hall be void; otherwise it shall remam in full force and effect, subject, however, to the fol- 
lowing conditions: 



1. A claimant is defined as one having a direc t con- 
tract with the Principal or with a Subcontractor of the 
Principal for labor, material, or both, used or reasonably 
required for use in the performance of the Contract, 
labor and material being construed to include that part of 
water, gas, power, light, heat, oil, gasoline, telephone 
service or rental of equipment directly applicable to the 
Contract. 

2. The above named Principal and Surety hereby 
jointly and severally agree with the Owner that every 
claimant as herein defined, who has not been paid in 
full before the expiration of a period of ninety (90) 
days after the date on which the last of such claimant's 
work or labor was done or performed, or materia's were 
furnished by such claimant, may sue on this bond for 
the use of such claimant, prosecute the suit to final 
judgment for such sum or sums as may be justly due 
claimant, and have execution thereon. The Owner shall 
not be liable for the payment of any costs or expenses 
of any such suit. 

3. No suit or action shall be commenced hereunder 
by any claimant* 

aj Unless claimant, other than one having a direct 
contract with the' Principal, shall have gi*/en written 
notice to any two of the following: the Principal, the 
Owner, or the Surety above named, within ninety (90) 
days after such claimant did or performed the last of 
the work or labor, or furnished the last of the materials 
for which said claim is made, stating with substantial 



accuracy the amount claimed and the name of the party 
to whom the materials were furnished, or for whom 
the work or lahor was done or performed. Such notice 
shall be served by mailing the same by registered mail 
or certified mail, postage prepaid, in an envelope ad- 
dressed to the Principal, Owner or Surety, at any place 
where an office is regularly maintained for the trans- 
action of business, or served in any manner in which 
legal process may be served in the state in which the 
aforesaid project is located, save that such service need 
not be made by a public officer. 

b) After the expiration of one (1) year following the 
date on which Principal ceased Work on said Contract, 
it being understood, however, that if any limitation em- 
bodied in this bond is prohibited by any law controlling 
the construction hereof such limitation shall be deemed 
to be amended so as to be equal to the minimum period 
of limitation permitted by such law. 

c) Other than in a state court of competent jurisdiction 
in and for the county or other political subdivision of 
the state in which the Project, or any part thereof, is 
situated, or in the United States District Court for the 
district in which the Project, or any part thereof, is sit- 
uated, and not elsewhere. 

4. The amount of this bond shall be reduced by and 
to the extent of any payment or payments made in good 
faith hereunder, inclusive of the payment by Surety of 
mechanics' liens which may be filed of record against 
said improvement, whether or not claim for the amount 
of such lien be presented under and against this bond. 



Signed and sealed this 



day of 



19 





(Scat) 






iS(stl) 
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Information about the local construction picture will also 
affect the bidding time, as will the magnitude and complexity of the 
particular job. Even in a slow season, two weeks is the minimum 
time contractors should have to prepare bids; if many similar jobs 
are out for bid at the same time, a month might be appropriate. The 
goal is to elicit tha least expensive, most realistic bid. If a 
company wins a contract because of a hurried and incomplete 
estimate, both the contractor and the client are probably in for 
trouble. 

Due dates and delivery spots should be specified in the bid 
invitation and adhered to strictly. The best days to receive bids 
are Tuesdays, Wednesdays, and Thursdays; the worst are Mondays, 
Fridays, and days before holidays. A 2:00 p.m. deadline is most 
practical since it leaves the mornings open for last-day mail 
service and last-minute hand deliveries of various quotations. 

The bids should be opened and read in the presence of all 
bidders who wish to attend. Private bid openings attended only by 
the college representatives and the architect are sometimes held, 
but always at the risk of damaged reputations. In either case, the 
architect should prepare a tabulation of all bids and distribute it 
to ail bidders. 

Bidding Problems 

Although the essence of competitive bidding requires that the 
low bidder receive the contract, the award is never automatic nor 
immediate. Before announcing the final decision, the architect, 
and the owner's representative should analyze all bids for the best 
combination of alternates and for certain danger signs. One of the 
latter is a dramatically cheap price. Since most bids in a 
competitive market will normally fall within a 10% total range, a 
contractor who has undercut the nearest opposition by more than 10% 
either has developed a particularly efficient method or has made a 
serious mistake. If the former is the case, he should win the 
contract; if the latter is true, he may cause problems by trying to 
recoup for his estimating error by skimping on quality or 
overcharging for change orders. For these reasons, the coneg<=», 
especially if it is private, may decide to choose a In'gher bidder 
whom it considers more reliable. 
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Such a move should only be tried in rare cases and with good 
reason, because it brings with it a set of special headaches. Once 
a college, even a private one, has advertised for public bids, it 
has created a good faith situation and possible grounds for a suit 
should it violate the letter of Its bid invitation. The discarded 
bidder might sue to enjoin the award or at least to recover the 
cost of preparing his bid. Most college construction today has 
public money in it somewhere, and this usually requires a low-bid 
award to a qualified contractor. In addition, any short-term 
benefits to rejecting the low-bid award may be eventually negated 
by the deterioration of the competitive market. If one contractor 
consistently bids low and loses, he will soon cease bidding with 
the school, a situation sure to encourage higher bids on the part 
of the other contractors. 



NEGOTIATIONS 



It was mentioned earlier that schools not bound to use 
competitive bidding might occasionally find it more appropriate to 
negotiate with one general contractor or with several subcontractors. 
The advantages can include greater speed, economy and quality; if the 
contract is not carefully administered the disadvantages can include 
loss of the same. The key is selecting honest, reliable firms; the 
major contract types are: 

1. Guaranteed Maximum . Also known as Construction 
Management, this system requires the school to pick 
up the actual cost of labor and materials and to 
reimburse the contractor for managing the project. 
The builder, in turn, guarantees that labor and 
materials' expense will not exceed an agreed-upon 
maximum. He receives his mtnagement fee in one of 
two ways: 

a. Fixed Fee . As the name suggests, this method 
provides a flat sum for the contractor, thus 
encouraging him to finish the job within, or 
ahead of, schedule. 

b. Percentage . The contractor agrees to work for a 
sped flea percentage of the guaranteed maximum 
cost; in many cases the college also agrees to 
share any savings with the contractor' in order 
to inspirt the builder to bring the project in 
under cost. 

.• « 
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2. Cost'Plus . This arrangement Is similar to the first, 
with one significant difference. The builder receives 
a percentage of the actual construction costs, but 
without the guaranteed maximum sum, he no longer has 

a strong Incentive to economize. 

3. Owner^Builder . Under this set-up, the school 
authorizes Its physical plant director to act as 
general contractor, and designates an experienced 
staff member to act as construction supervisor. Such 
a system allows the school to deal directly with 
subcontractors and to eliminate the general contractor's 
overhead and profit percentage. Since it also puts a 
large time and energy demand on the physical plant staff, 
it should only be attempted when the department has an 
experienced supervisor on hand and when arrangements 
have been made to reimburse the physical plant 
department for his time. 

Speed of construction is the primary advantage to a negotiated 
contract. By reaching an agreement with a builder, the college can 
eliminate both the two-to-four week bidding period and the one-to-two 
weeks required for bid analysis. On some projects the process can be 
further speeded by the "Fast Tracking Method" In which the contractor 
begins foundation work before the detailed working plans for the later 
stages of the structure have been drawn. 

Economy can result from this time saving and from the close 
liaison the builder establishes with planners, architects and 
engineers early In the design stage. By attending many of the 
coordinating conferences, the contractor or his representative can 
suggest plan changes or design tricks that may later save construction 
time and money. One theory holds that additional savings may result 
because subcontractors who are assured of the job can order materials 
earlier— possibly at cheaper prices. Hopefully, the speed and 
economies will result In more construction money going Into quality 
work. 
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CHANGE ORDERS 



Throuqhout this chapter the Importance of avoiding change orders 
has been emphasized. At this point It would be appropriate to 
explain why change orders are Inevitable and to suggest how the owner 
miqht mitigate their effects. Changes are Inevitable for two 
reasons--m1 stakes and Improvements. Unfortunately, the former are 
more frequent; of the principal participants, the owner usually 
suffers most v/hether changes result either In additional or reduced 
costs. This is because there are only two parties to a conitruction 
ayreement--the owner and the builder. If the architect or engineer 
makes a mistake, every effort should be made for them to accept 
responsibility and any costs related to the design error. In this 
day, professional designers normally carry insurance. If the builder 
fails to perform properly, he can quickly rectify the error with 
only small inroads into his profit margin. For the owner, however, 
change orders mean delay and greater cost because of redesign, 
estimating extra construction, and perhaps even refinancing. Such 
delays cost dearly after a building is already into brick and stone, 
but there are ways to mitigate the pain. 

The most common causes of changes are: 

1. Errors of Commission . These develop from design mistakes 
which make further construction or installation according 
to the original plans impractical. A draftsman's slip 
can mean the wrong thickness for steel members or pipe 
fittings. An engineer's oversight can plan an electrical 
conduit in the same location as an airconditioning duct. 

2. Errors of Omission . The designers may leave gaps in their 
plans, for example, forgetting access panels for utility 
systems or safety hooks for upper floor windows. 

3* Substitutions . After construction commences, planners may 
find some newly developed materials or equipment more 
suitable for the building. Since the contract specified 
a different product, such an improvement would usually 
necessitate a change order. 

4. Changes i n Scop e. Once the facility begins to take 
definite shape, academic or administrative planners who 
had trouble visualizing the final appearance from 
drawings may decide they need more room. Additional monies 
may unexpectedly become available for expansion, or 
inflation and other change orders may exhaust available 
funds, necessitating drastic reductions in the size or 
quality of construction. 
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The best way to control the number of change orders, of course, 
^Is to hire good designers and to conduct rigorous plan reviews. To 
Improve the latter process In the future, one physical plant member 
should keep a log of all change orders, noting the timing and type. 
With this information in hand, planners can then develop a checklist 
of the most common errors on particular types of buildings to guide 
future reviews. 

The best way to reduce the cost of change orders is to include 
In the construction contract clauses that restrict the builder's 
profit margin on extra work. One such clause specifies the 
percentage of profit markup subcontractors and general contractors 
will be allowed to add on changes. More often used .is a clause 
detailing in advance the unit prices for all additional work they 
may have to perform. 

The point is simple, but essential: The client must plan on 
change orders and should never sign a contract that leaves this 
expensive issue open-ended. Some companies, unfortunately, also 
plan on change orders. They bid extremely low to win the award, 
assign experts to pore over contract documents in search of mistakes, 
and then try to maximize their profits by overcharging for changes. 
Even though such companies are the exception rather than the rule, 
the client must be prepared with well -executed drawlnqs, 
specifications and contract. 



THE CONSTRUCTION SCHEDULE 



Soon after the award, the contractor should submit to the school 
a detailed monetary breakdown and a proposed construction schedule. 
The schedule may take the form of a bar chart or a critical -path- 
method diagram (CPM), and it should include estimates to the nearest 
thousand of the contractor's monthly billings. This information 
allows the college business officer to manage the school's money as 
effectively as he can, perhaps by investing some of the construction 
money that will not be needed for several months in short-term 
certificates. 
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THE PRECONSTRUCTION CONFERENCE 

In essence, this is an on-the-slte coordinating conference. 
The architect organizes this meeting to Iron out last minute details 
with the contractors, suppliers, subcontractors and plan 
representative. To prepare for the meeting, the architect sends out 
an agenda and to follow up he later provides a summary of decisions 
reached. Relatively minor matters such as timing of the 
subcontractors, use of power and water, and the parkinq situation, 
often stay unsettled until the major contract decisions are made, 
and this meeting should clear up all such confusions and causes 
for delay. 



LINES OF AUTHORITY 



The contracts will spell out the chain of command controlling 
actual construction. The owner, who provides the site and pays the 
bills, is the ultimate authority, but the architect usually acts as 
his agent in all matters related to construction. He can inspect 
the contractor's work, turn back unacceptable materials and order 
him to keep to schedule. He can even condemn portions of the job 
that are poorly executed, and order the contractor to tear them out 
and rebuild at his e.xpensc. He can do this in the owner's name,_ 
but he cannot Interfere with the way the contractor manages the job 
• or deals directly with the subcontractors and workmen under his 
control . 

Although the college as client is the ultimate authority, it 
should never try to break the chain of authority or bypass the 
architect to deal directly with the contractor. Not only is this 
a violation of the contractual arrangements, but the school that 
does so may be cheated by an unscrupulous contractor. If the 
school approves work, equipment or materials the architect 
disapproves. It may find itself with no legal recourse against 
architect or builder should problems develop during the guarantee 
period. 
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The Owner's Representative 

This does not mpan that the school should simply ignore its new 
building during the construction period; on the contrary, it is 
strongly recommended that the college keep eyes and ears on the Job 
as often and as 1ony as possible. The best way to do this is to 
appoint an exoerienced staff member to stay on the job full time as 
the owner's representative; if this is not possible, the physical 
plant department should assign someone the task of keeping a daily 
construction log* as shown in Figure 9-6. The architect may employ 
his own representative to report to him, and the architect may 
have a clerk-of-the-works performing a similar job, but the school 
should also employ an additional person to check the job every day. 
Duties of a clerk-of-the-works are; 



1. Explain contract >jocuments . Assist the contractor via the 
contractor's superintendent to understand the intent of the 
contract documents. 

2. Observations . Conduct on-site observations and spot checks 
of the work in progress as a basis for determining 
conformance of work, material and equipment with the 
contract documents. 

3. Ad ditional information . Obtain from the architect additional 
details or information if, and when, required at the job site 
for proper execution of the work. 

4. Modifications . Consider and evaluate suggestions or 
modifications which may be submitted by the contractor to the 
architect, and report them with recommendatioiis to the 
architect for final decision. 

5. Constructio n s chedule and completion . Be alert to the 
completion 3ate and to conditions which may cause delay in 
completion, and report same to the architect. When the 
construction work has been completed in accordance with the 
contract documents, adviso the architect that tna work is 
ready for general inspection and acceptance. 

6. Liaison . Serve a? 1 iaison between contractor and the 
architect and maintain relationship with the contractor and 
all subcontractors on the job only through the contractor's 
job superintendent. Protect against the owner issuing 
instructions to the contractor or his employees. 
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^* J "t) confe r ences . At end aid report to the architect on all 
required "conferences held at the Job site. 

8. Observe tests . See that tests which are required by the 
contract documents are actually conducted; observe, record 
and report to the arcnitect all details relative to the 
test procedures; and advise the architect's office in 
advance of the schedules of tests. 

9. Inspectio n by others . If inspectors, representing local, 
state or rederal agencies, having jurisdiction over the 
project, visit the job site, accompany such inspectors 
during their trips through the project, record the outcome 
of these inspections and reoort same to the architect's 
office. 

10. Samples . Receive samples which are required to be furnished 
at the job site; record date received and from whom, notify 
the architect of their readiness for examination; record 
architect's approval or rejection; and maintain custody of 
approved samples. 

11 . Records . 

a. Maintain at the job site orderly files for 

(1) correspondence, (2) reports of job conferences, 
(3) shop drawings and (4) reproductions of original 
contract documents including all addenda, change orders 
and additional drawings issued subsequent to the award 
of the contract. 

b. Keep a daily diary on a "Weekly Construction Report" form 
recording hours by workmen on the job site, weather 
conditions, temperature range, list of visiting officials 
and juri«:diction, daily activities, decisions, 
observations in general, and specific observations in more 
detail as in the case of observing test procedures. 
Included are materials received and work performed. 

c. Record names, addresses and telephone numbers of all 
contractors and subcontractors, including home telephone 
numbers. 

12. Shop drawings . Do not permit; the installation of any materials 
and equioment for which shop drawings are required unless such 
drawings have been duly approved and issued by the architect. 
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13. Contractor's requisitions for payment . Review with all 
concerned the requisitions for payment as submitted by the 
contractor and forward them with recommendations to the 
architect for disposition. 

14. List of items for correction . After substantial completion, 
make a list of items for :orrection before final inspection, 
and check each item as it Is corrected. 

15. Col lege's occupancy of the building . If the college occupies 
Tib any degree) the building prior to actual completion of 
the work by the contractor, be especially alert to 
possibilities of claims for damage to completed work prior to 
the acceptance of the building. 

16. College's existing operation . In the case of additions to, 
or renovations of, an existing facility, which must be 
maintained as an operational unit, be alert to conditions on 
the job site which may have an effect on the college's 
existing operation. 

17. Guarantees, certificates, maintenance and operation manuals . 
During the course of the work, collect guarantees, 
certificates and maintenance operation manuals and keying 
schedule, and at the acceptance of the project, assemble 
this material and deliver it to the architect for forwarding 
to the college. 

18. Limitations of Authorit y. Do not become involved in any of 
the following areas of responsibility unless specific 
exceptions are established by written instructions issued by 
the architect: 

a. Do not authorize deviations from the contract documents. 

b. Avoid conducting any tests personally. 

c. Do not enter into the area of responsibility of the 
contractor's field superintendent 

d. Do not expedite job for contractor unless so instructed 
by architect and the college in wr.ting. 

e. Do not advise on, or issue directions relative to, any 
aspect of the building technique or sequence, unless a 
specific technique or sequence is called for in the 
specifications or by written instructions from the 
architect. 

f. Do not approve shop drawings or samples. 
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g. Do not authnrlze, or advise, the owner to occupy 
the project, In whole, or in part, prior to the 
final acceptance of the building. 

h. Do not issue a certificate for payment. 

NOTE ; The instructions to the clerk-of-the-works should be 
suitable for the project and the capabilities of the individual 
selected. In some cases, the clerk-of-the-works may be 
authorized to perform items e. and f. Limitations b. to e. 
inclusive, apply to the architect as well as to the project 
representative. 

His primary job was already ment1oned"to keep a daily log 
similar to the one kept by the clerk-of-the-works. In it he will 
note such details as the weather, arrival and work of subcontractors, 
delivery of materials, and development of problems. It is this last 
function that may be important enough in Itself to justify his salary. 
By keeping a representative on the job administrators will be able to 
stay informed about problems and consider possible solutions long 
before key decisions have to be reached. This employee will also 
double-check materials and all subcontracted work to make sure they 
meet quality levels stipulated by tht contract. Since he has no 
authority over workmen, the representatives should first call in 
experts from the school staff to examine questionable portions of the 
job before calling it to the attention of the architect. Under no 
conditions is he supposed to violate the established lines of 
authority. 



PROGRESS REPORTS 



One of the architect's jobs is to keep all involved parties 
Informed about the status of the work. He can best do this by 
issuing bulletins on a regular schedule, perhaps twice a month, but 
at least once. This document should summarize all decisions, shop 
drawings, invoices, work completed, financial situation to date, 
special problems, cost revisions and change orders. On some jobs, 
photographs and summaries of correspondence are included. Copies 
should be sent to the institution's representative, chairman of the 
board of trustees, president, business manager, physical plant 
director, members of the planning committees, contractor, clerk-of- 
the-works, subcontractors, and consulting engineers. 
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INSPECTIONS 



On-the-*3ob Inspections 

During construction, staff experts will want to inspect 
electrical and mechanical systems as soon as they are installed. 
Even though they do not hold supervisory power, they will want to 
familiarize themselves with the systems they will have to maintain 
and operate. If they do think a system was not installed properly, 
they can inform the architect and ask him to correct the problem. 
Since these staff personnel will have to live with any built-in 
mistakes, they should let very few slip by. They may also 
double-check to see that the installation complies with the contract 
and all pertinent codes. 

T he Punch List 

Near the end of construction, the architects and engineers will 
inspect the project for the purpose c'' drawing up a punch list of 
uncompleted items. After this tour, the school representatives might 
also survey the job in order to pick up any problems the 
professionals overlooked. Since he is the design and construction 
boss, the architect i? not bound to include these suggestions; he is 
only bound to use his judgment about what constitutes proper 
fulfillment of the contract. With these reports in hand, the 
architect draws up the final punch list and sends it to the contractor 
and the client. By thib act he informs all interested parties that 
he will, as soon as the contractor finishes these items satisfactorily, 
declare the job complete. 

Final Inspections 

After the contractor notifies the other parties that the job is 
ready for final inspection, all principals convene for a tour of the 
facility. If, as a result of this inspection, the architect and 
client agree that the contractor has met all the stipulations of the 
contract, they can then collect any remaining releases of liens and 
accept the building. When disputes about the work occur between 
client and contractor, the architect will usually act as mediator 
and finai judge. Most contracts also include an arbitration clause 
to cover especially complex cases. The traditional arrangement allows 
both client and contractor to select a representative for arbitration. 
These two, in turn, choose a third who is acceptable to both, and this 
triumvirate arrives at final recommendations for settling the 
controversey . 
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ACCEPTANCE AND OCCUPANCY 



Even in amicable cases, the "final inspection" will often not be 
final. Strong demands for additional space sometimes force a school 
to accept a building for "beneficial occupancy" before it is 
completed. In these cases it is Important to clarify exactly when 
and how the builder will finish his work. It Is standard procedure 
in these situations for the school to retain a portion of the funds 
as an incentive for the contract 

Acceptance of a buiu "ng is official when the architect 
certifies in writng that the contractor has completed his work and 
should receive final payment. It means that the school now legally 
owns and totally controls the buildinq. Because most buildings 
open with a few incomplete items remaining on a punch list and many 
pieces of equipment under lengthy guarantees, it would be more 
accurate to speak of a "schedule of acceptances." Por convenience, 
however, the date on which the school accepts the major portion of 
the job is designated as the date of acceptance. The important 
point to note is that this transaction should not bf» completed 
before the following administrative details in the original contract 
have been satisfactorily examined and executed. 



CERTIFICATES 



Throughout the construction process, experts from variou?^ public 
agencies and professional testing institutes conduct inspecticn*; for 
the purpose of approving such aspects of the job as the concrete 
(mixture and strengths), structural steel system, the electrical 
wiring, and firealarms. The contractor h-^s the responsibility for 
preparing and collecting all certificates for those inspections and 
delivering them to the architects for retention in contract files. 
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GUARANTEES 



The contractor should also deliver all guarantees to the client 
via the architect. It Is vital that the client examine each guarantei 
to ascertain the start of Its warranty period. With many similar 
dates to worry about (date of receipts, date of Installation, date of 
partial acceptance, date of trial,, date of final acceptance), it is 
easy for the client, contractor, supplier, and manufacturer each to 
have a different date in mind for the start of warranty. Most often 
the warranty period begins when the equipment is first used by the 
client normally in satisfactory condition. 



OPERATING MANUALS 



For efficient continuing use of equipment, it is essential that 
the contractor compile for the client a complete manual that 
includes manufacturers' literature, catalog cuts, specifications 
sheets— in short, all the technical data and instructions necessary 
for the operation and maintenance of the entire building. The 
contractor would collect, index and bind all this information in 
one booklet. After the architect has approved it, the contractor 
should then provide the physical plant office with three to five 
copies. 



TEST OPERATIONS 



After all major construction and inspections have been completed 
and the client has accepted the building as substantially complete, 
it is recommended that the architect designate a time for test 
operations. The contractor should then supply the skilled personnel 
necessary to operate the structure for a period of five consecutive 
days of eight hours each. During this period the contractor and his 
men fully demonstrate all the equipment and instruct the physical 
plant director and his. maintenance personnel in how to operate, 
adjust and maintain the entire installation. 
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AS-BUILT DRAWINGS 



One of the last and most important contract details is the 
final set of "as-built" drawings. Because the process of 
construction inevitably requires changes from the original working 
prints, it is essential that the school acquire at least one set 
of revised drawings incorporating these alterations. Such records 
will prove invaluable when the time comes, for major repairs and 
remodeling. It is usually the architect's responsibility to 
provide such drawings, and a stipulation to that effect should be 
included in his contract. 



Such are the tasks and trials of new construction. Planning, 
design and construction— these are the periods of the game; the 
academicians and administrators, the architect and his engineers, 
the contractor and his crews— these are the major players. In a 
game where it controls none of these phases or groups, the physical 
plant department must strive constantly to be more than a sideline 
spectator. At many schools, in fact, this department is the only 
group that plays in every period and deals directly with every 
participant. Its important contributions emphasized in the 
preceding, are technical assistance, liaison, review and inspection. 
Implied is the advice that this department should also provide 
whatever general assistance is necessary to help the principal 
participants move the project forward. A more important 
recommendation is that the physical plant department try to create 
that sense of direction so indispensable on a project requiring 
many different people at each step. In the final analysis, this 
may be the most important contribution of all. 
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OUTLINI; GUIDE TO PREPARATION 
01' A COMPRIiiUiNSIVE PLAN OF CAMPUvS DEVELOPMENT 



The comprehensive campus development plan establishes long-range physical 
growth goals required to satisfy the institution's plans for academic 
programs, administrative organization, and enrollments. The major steps 
are preparation, review and approval, publication, and implementation • 

I . PIUiPARATION 

Professional planners and architects should be employed to work 
closely with a campus long-range planning committee. The major 
parts of the plan are: 

A. A Brief History of the physical growth and development 
of the campus to provide a context for proposals for 
future growth. 

B. The Academic Plan 

1. Role of the institution in the state system of 
higher education. 

2. Programs and Policies 

a. The academic disciplines essential to this 
role. 

b. Disciplines scheduled for growth or upgrading. 

c. Graduate and research programs. 

3. Enrollment projections for each department, college 
and school. 

4. Faculty and staff projections derived from program 
and enrollment plans. 

5. Financial projections identifying the amount and 
sources of funds needed. 

C. The Physical Plan 

1. Projections of physical development needs based upon 
the approved caiapus Academic Plan and other 
extra-academic campus programs and activities. 

This section^ by its natttre^ explains the reasons for 
haolng a physical plan at all: the dynamic^ evolution- 
ary nature of the campus^ descriptions of physical 
facilities needed to carry out academic and research 
missions^, policies on housing j recreation^ and parking^ 
etc. A short narrative of recent physical development 
accomplishments might also be included. 

2. Physical planning objectives and principles. 

DeHgn control guides form the framework of the overall 
campus form and shape and express the aesthetic spirit 
of the campus plan. 

3. The physical planning proposals. 

These two sections are the most important parts of the CDP. 
The Objectives and Principles are the key written postulates 
cf tlu: broad planning goals of the campus; stated in semi- 
abstract terms, they should endure with few, if any, changes 
over a Long span of time. This section should treat the 
following topics as they relate to campus development. 
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a. Land use and zoning pattema 

Whether a rural ov urban eite^ surrounding land 
and its use should be aeeessed for ite possible 
effect on the campus and vice versa. Expected 
growth patterns adjacent to and involving resi^ 
dentialy comeroial and industrial facilities 
need to be anticipated and evaluated concurrently 
with campus procreations. 
Cormunitu plans and zonincf 

Determine immediate and future goals of the aorn- 
munity. Such things as park and recreation needs ^ 
and cultural^social objectives are a vital part of 
the planning process. 

c. Traffic and transportation 

In a completely urban situation where mass transit 
is available y the automobile will continue to be a 
prime factor in getting students and faculty to and 
from campus. An analysis of all existing and pro-- 
posed systems is essential. 

d. Circulation and parking 

iVew roads y parking areas and major pedestrian waysy 
need to reflect building and open space requirements 
and other land uses to insure their proper functioning 
and to bring a sense of design^ order and beauty to 
the campus. Surface parking^ though adequate for 
interim periods should be studied for ultimate 
replacement by parking structure. 

e. Utilities and services 

Gasy electricity y fuely storm drainage^ sewage treat- 
ment ^water^ fi^e and police protection^ and waste 
disposal are all elements affecting campus placement 
and growth. 

Data on their availability ^ capacities^ and future 
status^ and the ability to analyze them are vital to a 
planning program. 

f . Building ^ites 

The pleasing functional arrangement of buildings^ each 
with its specific needs of service ^ approach y grades ^ 
mass and form should be accomplished only after the 
involvement of all of the other considerations listed 
here. 

g. Housing 

Depending on current and future school policies on housing^ 
the placement of facilities for student (married or single) 
and faculty-staff should be analyzed for their influence 
on the campus and community. 

h. Athletics and recreation 

An overall community look must be taken here to guarvntee 
that the placing , size and use of these facilities will 
be successful. 4 Oil 
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i . Oven apace 

Probably the moat abused and least umiev&tood are 
the pvinatplea of open apaae deaign. Whethev ldr*c<e 
ov amallt gveen ov paved, enaloaed or open;^ these 
apaaea, if properly diapoaed aan bring exaitemcnt, 
Qoheaiveneaa, pleaa'ure and an obvioua dignity to the 
viaual oartpua. 

Their coordinated arrangement can veaerve land for 
future uaea aa well aa provide acaeaa for o-nv:or 
funationa and oaaaaional or ^apeaial needa, but in all 
aaaea they mat be obvioualy meaningful. 
In order for the planner to evolve a development plan 
he himaelf needa a broad thorough knowledge of theae 
nine aonaiderationa and ahould aurround himaelf with 
additional teahniaal adviaora when airoumatanaes 
demand it. 



II. REVIEW AND APPROVAL 

Numerous campus groups should review the Academic Plan and Physical 
Plan during the process of formulation. The long-range campus planning 
committee will review the Physical Plan with technical review assis- 
tance from the physical plant department. Approval comes from tne top 
level administrative officers, the president, and the governing boards. 
In the case of public institutions, slate planning agencies may also 
have final review and approval prerogatives. 

III. PUBLICATION 

Once approved, the Campus Comprehensive Development Plan should be 
published by the institution and made available to campus planning 
groups, the media, government agencies and the general public. The 
major parts of the publication would correspond to the sections 
of the Academic Plan and the Physical Plan. The report should 
include the following graphic materials: 

A. Campus Development Plan drawings that reflect the objectives 
and principles as stated and illustrate the major physical 
planning proposals. 

B. A map of the existing campus- -showing, if possible, relationship 
of the campus to its immediate surroundings. (It may be advanta- 
geious to show such aspects in detail either as to existing or 
proposed land uses or as to existing or proposed patterns of 
buildings and development in areas "close in" to the campus.) 

C. An oblique aerial photograph of the campus, if available. 

D. A map showing the campus in relation to its metropolitan region 
*. br"* subregion (perhaps 10 to 15 mile radius). 

E. A drawing illustrating general planning proposals, if an/, of the 
surrounding area--i.e., material from approved General Plans of 
the adjacent City or County showing land use and circulation 
proposals that may affect campus development. 
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IV. IMi'LliMl-.NTATION 

A schedule of capital construction projects should be approved 
establishing projected dates for planning, design and construction 
of facilities specified in the physical planning proposals. 

V. CONTINUING RKVIHW 

Given the rate of change in academic disciplines and proposals, 
a Comprehensive Campus Development Plan must be a dynamic process 
rather than a static document. The long-range planning committee, 
therefore, must hold regularly scheduled reviews for the purpose 
of revising and updating both the Academic Plan and the Physical 
lUan. A review every two years would be the ideal. 
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BEST COPY AVAIUBLE 



owN£n«; otsiGN an,- rofisi^'-onoN chicklIjT 



CtNCRAL PROJ'CT OA^A 



0«t« Compttttd 



Project: , , 

OMner'$ Repr^^rntat I ves : , _ 

Date owner de%lre% to occupy buildntg: 

Sofveyor: 

Buildinq date: ^ 

Special Instruction^ for hAnritinq- 

$hop drawings: ^ _ 

Field reports rcQulredt ^ ^ Yes 
Supervision required: Yes 



sure (S«i. Ft.) 



Aoorovdts of Material 



No 
No 



When 



Progress prints required: 



Monthly 



Phone No. 
Phont No. 



Other 



SITE 
Otno 
1. 
2. 
3. 
k 
S. 
6. 
7. 
8. 
9. 
10. 

12. 
13. 
1^. 
!5. 



16. 



17. 



18. 



ARCHITECTURAL 

WORK 

ntion» Hxcavatinq, FltHnq, Gradinq, Planting, Seeding, Paving and Walks 

OEMOllTlON: What ^ 

TOPSOIL: StrFp t stack Provide: By whom 

TREES: Rc.nove Protect Provide* By whom 

FINISH GRAOINC: By whom ^ ^ 

SEEOING: By whom 

PLANTING: By whom 

WALKS: 



^ Concrete 

LAWN SPRINKLER SYSTEM: 

TERRACES: Concrete" 

DRIVES: Concrete 



Blacktop ^ Scored 

"Athletic fields Other areas 

Scored 

Blacktop Gravel 



PARKING AREAS: Concrete Blacktop Gravel Parking Lines 

.-—^ Sl9"S _ Storm OraloAge: Run^off . Catch basin 

CURBS: Po<;red concrete Pre cast Asphalt 

WIRE FENCING: By wh»^ ' 

FLAGPOLE: Steei Tiit type Halyard buA«> AlumJnun Httiyul 

PLAY AREA: Surfaced: Asphalt Grass Synthetic 

Equipment, swings, etc. 

ATHLETIC FIELD: Bleachers Bicycle racks 

Tracks: Cinder Synthetic 

Diamonds ^ . . . Benches Backstop 

Long Jump . Electrical outlet 

Existing 



UTILITIES: 

Sanitary Sewer 

Septic Tanks 

. Storm Sewer 

Holding Tanks 

Water Main 

Veil 

Gas Main 

Electricity 

Telephone 
Future Connections 

EXTERiOR LIGHTING: 

Sidewalks Type: 

Stal rs Type: 

^ Drives Type: 

Parking L'^t Type: 

8u 1 1 d I ng Type : 

Other Type: 



Shot Put 

wew UtI 1 1 ty Company 



Pole Vault 



STRUCTURAL SY>TFH (Preference^ 

1. ] FRAMfsG TYPE: W^H bearing Reinforced Concrete ^ ^ Steel Wood 

2. ROOF DECK: Poured Gyp. on Gyp. formbourd _ ReinforC'^d concrete slab 

Ribbed cr»ntreie slab (metal pan) or tile 

^recast Mher concrete 



Metal 



Wood 



EXTERIOR WAIIJ5 

1. ' _ ^ ^^^^ FACING: Face brick 

Pre cast piinels Wo<»d 



Stone Cinder block 

Exposed concrete 



Curtain wall 



^0. 
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WSSf COPY AVAILABLE 



Owntrs Oe^lqn And Construction Chcckn$t (contlnueil) 



Page 2 or 8 



jNT£5lOR VWULS AND PARtmON*; tPreterfncr^ 

t PASE; - ^ F«cW hruk fi Ulcd t>rlek Ceramic xWt cover Of her 

^ • WALLS AnJ PARTtTIONS; _i3I"CHT Blnck ^ Or-Monnt^bli* HtuI (Movable^ 

fet9i\ Uth 6 DliJVirr (^n "^etiff stiios Open pMnninq 

3. WAINSCOT; CHT Cera-Hctlle 

' PAINTEO TYPE: Hanuftcturer 



WI N()OWi> 
1 

2. 



MATERIAL: _ Steel Aluminum _ Mood Aiodlted 

INSULATED PANELS: ""PorceUIn on steel Ffberqla** Pre ceit 

_ Alu'iln .m J_ Other 
W I NOOW SCR E C NS * Whe re : 
GLA21NG: 



Glere reduciocj 



Thermopane 



Heet Absorbing 



PTestic 



Other 



FLOORS 

1. 

2. 

5. 

6. — 



8. 

S. 
10. 
11. 



CONCRETE: Monolithic Separate ceneni finish 

RESILIENT: Asphalt tile Rubber tite Vinyl asbestos ^ Vinyl tile Other 

CERAMIC THE: Where: ^^-^ 

QUARRY TILE: Where: ; . ., 

TERRA220: Where: ^ . 

WOOD: Where: . ^ 

_^ On wood joists . Wood block cn mastic 
STAIR TREADS AND RISERS: Concrete Steel pan e conw^'ete Steel grating or nUte 

^^^^^ Non-sllp treads and 'or safety nosings Pcured terriixxo ^ _ Pre cast terrasso 

Quarry tile Resilient 

MAT RECESSES: Mats" By whocn: 

GYM FLOORS: What material: _ 

TARTAN FLOORS: 

FLOOR INSERTS: Where: . 

Type: 



CEILINGS (Preference) 

1. ACOUSTIC TILE: Where: 

Lay In Z bar 

a. PLASTER: Where: 

' Gypsun Acoustic 

3. _ METAL: Aluminum Steel 

4. 

5. _ 



On sheet! no 



Fire rated 



Cement 

Painted 



EXPOSED CONSTRUCTION: 
OTHER: 



Where: 



ROC'ING. SHEET METAL AND INSULATION ^Preference) 

1. ^ ROOF: ^ Flat Pitched Saddles 

2. COMPOSITION ROOFING: Smooth Gravel 

3. BONDED ROOFING: lO-yoar 

k. FLASHING: Stainless 

S. _ 
6. 



GRAVEL STOPS AND FACIAS: 
SKYLIGHTS: Where: 



15-year 

Aluminum 

Extruded alunlnum 



20-year 

Copper Zinc 

Copper Other 



DOORS AND FRAMES 

EXTERIOR DOORS: Wood Hollow netal Aluminum Steel 

INTERIOJ^ DOORS: I 2*^' Wood Hollow metal Aluminum Steel 

. Anodired Wire mesh 

EXTERIOR FRAMES: Wooj Hollow metal Steet channel Aluminum 

Steel ^ Renovable mul lions 

INTERIOR FRAMES: ^ Wood Steel channel Removable mut lions 

Hollow met*?! Alunlnum 
THRESHOlDS: Tvpe preTcrred 
Wood 



OVERHEAD DOORS: 



S*eel panel 



Aluminum nanel 



8. 
9. 
10. 

II. 



OVERHEAD ROlLPr, ClOSt;Pt'.: "jieeS Wood Grille 

Electrically onorated HanuAlly ooerated 

FOLDING GATES: Deep cabinet Shallow cabinet 

VAULT DO''R: 

WALL SYSTEM OO'^'^S AND FPAMtS: Yev No 

SPECIAL OPENINGS: Wh'ire: 

Slae ^ 



fiberglass 

A I 'jn I num 
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APPHNUIX 9-11 
(continued) 



OMntrt Oe%li)n and Construction Checklist (continutd) Pa^e ) Qf8 

MJSCELUN rqu S aw ORNAmFNTAL MfTAL 

1. SfEErLA'DOlr^S: 

2. . HATCHES: ^ Roof Floor ^ Celllnq 

!. ] PIPE BUMPERS: 

k. GUARD RAILS: 

UYMKASIUM ANO^OR MULT! P' JftOQSg ROOM 

1, BASKETBALL PACkSTOPS: Types , 



Fen Shape Rect^nq.iliir Menuelly opereted . Motor operated KIC 

2. VO wEy ball And badminton: FI«or plates 

J. ^ FOLDING STACF: _ NIC 

•^.^ FOIDINP. TAPLES: Recessed in wall 

FOLDING CYH PARTITIONS: Recessed Covered Aluminum Wood 

Manuel Motor operated 

BLEACHERS: FTxe3 NIC , Movable Motor operated 

TOILET PARTITIONS AND DO ORS - SHOWER PA RTITIONS 

^» ^ TOILET PARTITIONS: Mefal Marble Floor supported ^^^^ Suspended 

2. TOILET PARTITION DOORS: Metal Wooo 

3. SHOWER PARTITIONS: Metal Masonry ^ ^ ^ ^ Prefab Marble 

CHALKBOARD AND TACK BOARD 

t. IMALKBOARD: Glass Sine Steel Composition Plastic Color 

2. TACKBOARD: Cork ^^^^^ Vinyl covered ^ Color Other 

STAGE CURTAIN AND DRAPERY TRACKS 

1. STAGE CURTAIN TRACK: Type 

Electrically operated Manually operated 

2. DRAPERY TRACKS: Tyoe 



Draw cords Exposed track Recessed track 

_^ Drapes By whom: 

3. VENETIAN BLINDS: ' " ' — — — — — 

ZIL„ ROLL-UP SHADES: 

5. ; LIGHT PROOF SHADES: 

6. PROJECTION SCREENS: Electric Manual 

HARDWARE 

I. FINISH: Dull chrome Polished chrome Black 

Match existing Stainless steel Other: _ 

— ^ KEYING: . Inter *hanqeable core system 

_ Master-keyed to Bulldinq system Manufacturer: _ 
Pin tumbler 
. Construction cores 

3. MANUFACTURER: Russwin. Glynn Johnson. Von Duprin or Equal Standard Brands 

k. KEY CABINET: 

LOCKERS AND METAL SHE LVI NG 

1. SIZES: . 

2. ... TYPE: Recessed Free standing One person Two person Suspended 

3. TOP: Sloped Flat Mul t Ipl ler : ' No. 

k. BASKETS: SUe 

5. METAL SHELVING: "Sizes ^ 

6. BASE: Metal Masonry 

LIGHTING PROTECTION 

1. REqUfRgP: Yes No 

2. LOCATION: Chimney Elsewhere 

ELEVATOR 

t. TYPE: Passenqer Freiqht Gear drive Hydraulic 

2. CAPACITY: lbs. 

3. NUMBER OF STOPS: 

k, PLATFORM ' 



5. CARD OOOR TVPC? Single sUnc 8l-partlnq 

6. HOISTVAY DOCR TYPE:*" Bl-p.irtlng ^ Peqular pass ^ Emergency lighting 

A UTOMO BILE HOIST 

I. TYPE: ^ Pa^^enger car, Single post Olldraullc 

B«js and,Truck> Twin post Other 
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Own#r% De%l<in And Cijn'.t ruct Ion fheck^ft (ci^ntinued) * of 8 

SPEC I At PQUipHCNT HJt i-i guild mq Cn nt_frict S#Oftrate Contract 

t: — ^_ ^ KffCHtN; 

2. HOMt>V\KlNr,: - 

J. Cl.'^tHlNO: 

SCUNCF: , - , 

S. DARK ROOM: . — — . 

S. .^-—^ 

7. TrtASH OIS- 

POSAL SY$; 



Incinerator Ou-^ipst^^r _^ Compactor _^ Vacuum system 

LOSnQPT: , ■ 



MECHANICAL 

HEATING AND V^NT gATING SYS TtM (Preference) 

7; TYHE: Hot water Steam hot water , Steam 

2- RADIATION: Perimeter wall fin Convectors Celling radiant 

■ ■ ••^^ radiant In pool 

3. STACK: Masonry Steel 

' UNIT VENTILATORS: UtlHtv cablnet$ 

5. CENTRAL SYSTEM VENTILAT»><G UNIT: 

~ Face & by-pats damoers Motorized valves Variable speed motors 

PIPE COVERING: Boiler room Above ceilings: No 

y[ DUCT INSULATION: Thermal Acoustical 

8. ~~ BOILER WATER TEMPERATURE: Constant Three-way valve 

9^ BOILER WATER TEMPERATURE VARIABLE WITH OUTSIDE TEH-"^ERATUREj 

to. CHEMICAL FEEDER ON BOILER : Present Chemical Treatment system 

11. DESCALERS: ^ 

t2. EXPANSION JOINTS: 

tj. " EXPANSION tank: _____ ^ . 

— ...^ CIRCULATING PUMPS: Motor mount Concrete bases ^^^^^ Other 

13. AiR FIL7CR3: Throw-away typ^ Other 

16. AIR DIFFUSORS: 

17. GRILLES: 



AIR CONDITIONING SYSTEM 

TT SPACES TO BE AIR CONDITIONED: 

Ent I re bul Idtng » ^ . \ 

' Entire buHdlnq less (public toltets) (custodial closett) (equipment rooms) 

(receiving rooms) (storage rooms) 

Other 

None 

2. TYPES OF INTERNAL LOADS: 

Occupancy Lighting 



Other heat exchanges (l,e, special equipment) 



3. AIR CONDITIONING SYSTEM WILL: 

Connect to existing system 

Space to accopH^odate new equipment has been provided 

Existing system has been si fed for expansion 

Be entirely new 
44. _ USE: Ye^r-around Partial 

5. 7YPE OF SYSTEM: 

Direct expansion Zone selt-contalned Room self-contained 

ALL'ISatER: Fa.T-coil unit re-circulating Fan-coll unit with outdoor air 

ALL AIR (CENTRAL STATION SYSTEM): 

" Volume air control By-pass (constant volume) 

Re-heat Mult I -zone Dual duct 

AIR-WATER: Induction Panel-air Heat Pump 

6, REFRIGERATION FOuTpHrNT: Reciprocating Centrifugal Absorption 

7] HEAT REJECTION APPARATUS: 

"""^^ Evaporatl.r condenser Air cooled condenser Cooling tower 
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APPENDIX 9-B 
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Ownert Oe^Iqn «n<} Construct irtn CH^^cl^tUt (continued) PA9C 5 of 8 

OOMCSTtC WATER HCATING S YSTEM 
WATER MEATCR 

I. _ fired ^toraie tvpe heater 
2. 



on fired stnraqe tvpe heater _ 

Gas fired in^tdnt<')r>ttous Heater with senarate storaqe tank 
Storage tank wMh holler water throu'in colt In tank 
Storaqe tank with Intermediate Instantaneouf heater 
ln$tantanenw$ heater In holler water _ . _ _ 

Pool heater 



Cathodic protection ^ 

Makes acceptable to o^ner: 



BOtLER^BURN ER SYSTEM 

h .....^^ HOT WATER Steam 

Package unit High firebox 

A. Fuel; Oil No, 

B. Ignition: 

Gas Electric Electric gas Electric bottle gas 

C« Hakes acceptable to owner: 




OIL STORAGE: Gallons 



TOIt^ET AND SHOWER ROOM ArCESSORIES 

1. SOAP DISPENSERS: Lather Solid Tank 

A. . Furnished bv owner Contractor 

B* Installed by owner ... Contrsctor , 

C. Hakes acceotable to owner: " 

2. PAPER TOWEL CABINETS: Slngle"?ofd Double fold 

A. Stainless steel Enamel , 



B* Furnished by owner _ Contractor 

C. ._ Installed by owner Contractor 

0« ^^^^ Hakes acceptable to owner: 

J, TOWEL BARS: 

k. CRAB SARS: 



FIRE PROTECTION 

1, HOSE CABINETS: 

A. With extinguisher B, Less extinguisher 

C, Hose for house use only 0. Hose for house and fire department use 

2, SPRINKLER SYSTEM: _ 

3, FIRE HYDRANTS: • 

CO-2 SYSTEM: 



5. FIRE SIGNAL SYSTEM: Internal only Horn Bell Siren 

External to other location 

6. LOCAL FIRE MARSHAL 



ELECTRICAL 

ELECTRICAL SERVICE 

U POWER COMPANY . Contact; Phone: 

2. SERVICE 

A. .... Type: Existing Secondary Overhead New . . 

Primary . . Underground ' 

B« Voltage IIS-208v., 3w., sm.gte phase light and power 

[ M5-208v.. 4w.. single phase light t 3-phase power 

208-<440-277v., '♦w. , 3''Phdse light and power 

Primary Volts 

Other 

C. .. Transformers; On pole by power company 

.. Transformer room In building by contractor 

Transformers by oower company 

. Transformers by owner 
. Stand by provisions 
D« Remarks: 
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Owntrf Oetlqn and Conftruetton CHtektift (conttnufd) 



Pige 6 of 8 



EICCTRICAI 0!STR!P UT!ON 

1, PANEIS;^ OJstrlbui Ion, fuSlMe 

Llqhtlna, fusible 
Power» fuflbie 



L IGHTING 

T. 



2. 



3. 
k. 
k. 

5. 
6. 
7. 



CLOCKS 
I. 



2. 
3. 
k. 
5. 

6, 



Breaker 
Bre^Ker 
Breaker 



Major General LiQhting: 



^ (a) Hakes acceptable to owner: 
CORR I DOR : 



Incandescent 

Rapid start fluorescent 

Stimilne 



Incandescent 
Rapid start _ 

Type 2 

6YHNASIUH: Incandescent 

Type 

AUDITORIUM: Rapid Start 



Slimline 
CI rc line 



Rapid start 



STTmlTne 



Trof fers 



Slimline 



Coves 



ATHLmC FIELD LIGHTING: 
OTHER: 



I nCandescent 
Type ^ 



Downl i tes 



Dimming 



EMERGENCY LIGHTING: 



By whom 



Make 



TYPE: Synchronous Electric: 



Minute Impulse Electric 
Pneumatic 



Hourly corrective (automatic correction) 
Dual motor (manual corrective) 
Individual (dual • single motor) 
Electronic 



MOUNTING: Surface 
f^UH EXISTING SYSTEM: 
SWEEP SECOND HANDS: 



Semi -Flush 
New System 



Makes Acceptable to Owner: 

r*Cf\ARKS : 



SIGNAL SYSTEM 



1. NEW SYSTEM Connect to existing system , 

2. ^ TYPE SIGNALS: Bells Horns Chimes Surface Mtd. Flush 

3. MAKES: - 

REMARKS: - - 

FIRE ALARM SYSTEM (Closed supervised type): 

1. NEW SYSTEM Connect to existing system , 

2. TYPE: . Common code, continuous operation 

~ Common code, autonatic '♦-minute shut off 
" ^ Coded, continuous operation 

Coded, per signal, continuous operation 

3. MAKES: ! ■- 

k. REMARKS: . . . . _,- 

INTER-COMM UNICATION TELEPHONE SYSTEM 

1, CONDUIT ONLY Equipment In contract _ . 

Wiring Only In contract . _ . „ 

2, NEW SYSTEM ^ Connect to existing system _ . 

J. TYPE: l Individual line 

Paty line, connon rinq 

Party line, selective ring 

k. SPECIAL FEATURES: Code call Conference service Executive priority 



5, MAKE: . . ^ 

6, REMARKS: 

7, LOCATION . . Fields Other 
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APlMiNPIX 1)-B 
(continued) 



Ownert Oa^l^n and Conttructlon Ch«cii)($t (conttnufd) 



Page 7 of B 



SOUND SYSTEM 

r — 



2. 



S. 
6. 



NEW SYSTtH 

CONDUIT ONLY 

Wlrlnq only in Contract 
TYPC: 



Ccnneet to exist tnq system 
CQulpncnt in contract 



SUPPLEMENTARY EQUIPMENT: 

Auditorium 50un<l systeri 

. Cymnasium $ound sy$tcn 
Bend/chorus sound sy$tem 

Broadcast station (Individual) 

Athletic PA system 

MAKE: 

REMARKSl ' " 



^ Sinqlc channel, pdqinq only 
_ Single channel. Individual room contact 
_ Dual channel, paqing only with following feature 
^ Sound p}ck*up & distribution from external area: 
Oyia Aud. ^^^^^ Band ( Chorus Pool . Field 



TEUVISION SYSTEM 

Condui t only 
Make: 



Cqulpn*nt In contract 



Remarks: 



OUTSIDE TELEPHONE SYSTEM 

I. NEW CONDUIT LAY OUT 

TELEPHONE COMPANY _ 

Contact 

SERVICE: 

REMARKS: 



2. 

3. 
4. 



Extend existing system 



Overhead 



Underg round 



Telephone 



STAND BY ELECTRIC PR OVISIONS 

T: battery 



Other 



SECURITY SYSTEM 

I. CONDUIT ONLY 

2. 

3. _ 



SOUND DETECTION 
SHOKE DETECTION 



Door security ... 

Interna! system 

Service contractor 



DIAL RETRIEVAL SYSTEM 



COMPUTER TERMINAL LOCATIONS 



SCORE BOARDS 
I . GYM 



FIELD 



ALTERNATES 



Alternates will be accept at I e to the owner on a: 



Deductive basis 

Addatlve basts for the following items of the work to 



be performed by the contractor: 



• * * 
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l^iSJAk £P.S2iU?iS tSE CONSTRUC T tOM ^*«« 8 of 8 

Tht dfchl?ect %han adHere to such $ptciAt conditlont with respect to bidding procedureii 
Insurencei bondmei, etc,, •% Xhv vmntr h.u ttiechcd thit outline. 
Enclosed ^ Seperate cover 

The foltowlnq aqenciei or pertons mey be of tltittAnce to the architect In hit pUnntti^t 

State - 

County ^. __ , - - . ■ - - 

City - ^ 

Township - ■ , 



Special consideration ihoutd be given but not limited to the foMOMin^ eonditloni 
during construction; 

1, Storage of materials 

On site ^he building 

2. . Construction oTfices 
J. Traffic controls 

......^ On site 

Off site 

Deliveries 
load limits 

4. ^ Parklf.^ 

_ Contractors employees 
School personnel 

5. _ 'Noise abatement 

6. control 

7. On site SlqnS 

8. Surface drainage during construction 

9. security 

' _ Fenc I ng 

Guards 

Lighting 

10. sue Clean up 

_ _ _ ^ Building 
_ Grounds 

H, Use of existing buildings and utilities conditions . ^ _ 



12, Accident prevention end safety 

13. Adherence to OSHA standards 



Environmental protect Ion measures 



Other items to be considered: 
^^^^^^^^^ School semester schedule 

^ ^ Owners overtime expense when contractor works outside of normal work week 
Pre-constructlon conference with owner and other agencies 
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BEST COPY AVAILABLE CUIOEI^INES for a PROCRAH of architectural REaUiREMENTS 

•) A Ittwmtnt of tducatlonal phI1o>ophv with obJtctlvf for tht progrom. 

IflMdiOtt and longTOrtgt. 
h) Enrollmtnt now and projocttd with ratio of mtn to ^Nomon. 

c) BrMkdown of campus Population by groups and sex. 

d) Oaicrlptlon o7* Mucatlonal program for tha prasant and futura. 

a) A eomplata and aceurata 1 istinq of the physical requirements for the educational 
program and those that are to be used by non«academlc employees. 

f) Oetatted description of the amount and kind of equipment to be used — both fixed 
and movable, (audiovisual, etc.). 

g) Detailed description and location of utilities available and required present 
and future. 

h) A time*table for completion. 
I) Budget limitations. 

J) Site date for the building and surrounding area Including recent survey with 

indication of all utilities, elevationst contours. Inverts, Present and 1ong«range 
development of site. Relationship to academic, housing and recreational areas. 
Roads, walks, traffic patterns, parking 

k) Number, sixe and function of rooms and spaces . 

I) Locatton and inter«relattnn of rooms and spaces. 

m) Statement as Ip who will use the facility besides the students. Relationship to 
the community. Approximate total number of people at one time (men and women), 
n) Description of activities to take place In each area indoor and outdoor, 
o) Environmental atmosphere requirements in spaces; acoustical, visual, thermal, 
p) Recommendations for aesthetics and character desired, 
q) Provision for handicapped (ramps, railings, etc,)* 

r) Mtsceltaneous Informatton: Amount and type of storage, security, chalkboards, 

projection screens, bulletin boards, etc. 
s) Related Information for future projects. 

NOTE: To supplement these, the pertinent Items that sped f leal ly apply to the 
particular new building should be added. 



GUIDELINES FOR SPECIFIC TYPES OF BUILDINGS 
ClASSROOH BUILDING : 

(a) Number and sUes of classrooms stating maximum seating In each and function. 

(b) Amphitheater type lecture hall: Number of seats, stage or platform, projection 
booths demonstration table, lectern, audiovisual aids, number of screens to be 
used at one time, TV systems. 

(c) Offices for faculty and staff. 

(d) Conference Roum: Size and location. 

(e) Seminar rooms: .Number, maximum seating in each and location. 

(f) Bulletin and display boards: directory of rooms. 

(g) Provisions for hanging coats and temporary ''checking*' of books In classrooms 
or corridors? 

(h) Audiovisual systems and tle»tn with other campus facilities. 
(I) Furniture and Equipment: Ft.xed and movable. 

(J) Vending machines. 

LIBRARY ; 

(a) Description of the general Intent of the library, whom It Is Intended to serve, 
how It wishes to do so, relation to the community. 

(b) Total number of books and number of periodicals to be contained, with breakdown 
of total by qeneral cateqories. 

(c) Special areas: Rare book room, displays, exhibits. 

(d) Reserved books, reference area. 

(e) Reading areas: Functions, sixes and locations. 

(f) Stack areas. 

(g) Librarian's o>ffce: Relation to other areas. 

(h) Work room: Number of people working and their functions. Relation to librarian 
and other areas. 

(I) Lighting as related to general areds, stack areas. 

(J) Areas for listening to recorded music, lectures, langueges, etc. 

(k) Directory, bulletin board. 

(I) Book lift. 

(m) Receiving area and storage, 
(n) Sound control throughout. 

(o) Fixed and movable furniture: Type and sizes of stacks, card catalog, charging 
desk, etc. 

(p) Control at charging desk area and security system for entire building. 
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GUIDELINES FOR PROGRAM OF ARCHITECTURAL REQUIREMENTS (Page 2 of 3) 



PHYSICAL EDUCATION BUILDING : 

OB JECT IVES of the Physical Education program. Short and long-ranqe. 

2. lOCAT I O N site evaluation. Related to teaching and living centers on campus. 

3. DATA FOR PROGRAMM ING 

(a) Enrol Iment now and projected. Ratio of men and women. 

(b) Breakdown of population by qroups. 

(c) Programs now and future. Date limitations of various sports and classes* 

(d) Inter •ccMe'ildte sports. Intraneural sports, 

(e) Faculty use. Pooulatlonr used by family. 

(f) Community use. Source of revenue and public relations, 

(g) Present and future policy of relationship with convnunlty. 

(h) Programs for the handicapped, 
(I) Time* table for construction. 
(J) ' Budqet limitations. 

4. PRESENT O PERATION and existing facilities and future requirements. 

5. ELEMENTS FOR INTERIOR SPACE 

Core, gymnasium, nata'torium, basketball arena, and number of spectators in each area, 
fixed or foldinq bleachers, field house area, handball court, lockers, fencing, dance 
Instructions, weight lifting, classrooms, conference rooms, library, trainers room. 
Infirmary, first-aid room, snack bar, concessions, vending area, band storage, pool 
and ping pong, TV, corrective gym, projection booth, stage and related services, club 
rooms, towel Issue, administration offices, general offices, alumni offices (comnx>n 
use for printing), public relations office, coat room, public rest rooms, laundry 
(selt*»service or maintained), entrance lobby (in proportion to population), vertical 
circulation, corridors, mechanical and electrical equipment rooms, general and specific 
storage, janitorial rooms. 

Field house should be large enough to Include football, soccer, basketball practice, 
tennis, track events, with adequate space for some spectators. 

6. ELEMENTS FOR EXTERIOR SPACE 

Playing and practice fields for inter*col leglate and lntra«mural sports. Parking for 
Instructors, visitors and spectators. 

7. PHASfNG THE PROJECT 

With budget limitations, the project should be subdivided Into phases for Immediate and 
long-range construction. 

8. If a student union building is planned for the future, the physical education building 
might be used In this capacity until it is constructed. The physical education facilities 
are ofim used in collaboration with a student unton« 



SCIE NCE BUILDING ; 

(a) Laboratories: Function, size, number, occupancy, service requirements, storagt^, 
table top material . 

(b) Classrooms and lecture hall: Size, relationship to laboratories, maximum number of 
Students, demonstration table, audlo-visual aids, preparation rooms, storage* 

(t^ Instrument center. 

(d) Balance room: Number of balances, humidity and temperature range, location. 

(e) Offices and conference room: Relation to secretarial space: visual aids. 

(f) Computer room: Specific equipment, raised floor, temperature and humidity limits, 

(g) Greenhouse: Size, location and special considerations. 

(h) Faculty lounge: Double as conference room, kitchenette. 

(i) Display area: Exhibits. 

(j) Animal room: Food storage, special climate control. 

(k) Research stations and private laboratories: Size, function, special equipment, who and 

how many will use research facilities. 
(I) Special areas: Nuclear research, equipment, furnishings, headroom, 
(m) Stock room: What is stored, types of containers, location, 
(n) Dark room, 

(o) General storage, receiving: Function, loading platform, service elevator* 
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GUIDELINES FOR PROGRAM OF ARCHITECTURAL REQUIREMENTS 



APPHNniX 9-C 
(continued) 

Page 3 of 3) 



CHAPEL : 
(•) 

(b 
(c 
(<J 
(e 
(f 
(9 
(h 
(I 

(J 
(k 

(1 
(m 



6*ner«t statement ot functions, what denominations to be accommodated: One or 

more audltoria? Who wit I use and what is maximum seating at one time? 

Specific data from college chaplains to accommodate (rituals of different faiths). 

Special orientation? 

Choir location and size. 

Organ: Type, size and location. 

Audiovisual aids provision. 

Coat rooms and rest rooms. 

Rooms for chaplain(s). 

Sacristy vestment storage. 

Pulpit, lectern. 

Altar or table. 

Character of interior and exterior including type of windows. 
Pews, chairs, special equipment. 



OORHtTORY: 



(• 

(b 
(c 

(<« 
(e 

(f 
(9 
(h 
(I 
(J 
(k 
(I 
(m 

(n 
(o 



Number of beds snd division by sex» If coed dormitory. 

Now many single rooms to provide. 

Suites with kitchenettes? How many In each suite? 

High rise or low structure. 

**6owIing alley** corrido.-s or minimal size halls? 

Dining fac! I i ty detallSt If Included; snack area; vending. 

Furnishings: BulIt-In and movable. 

Apartment Including orf Ice for housekeeper or manager. 

Space for proctors. 

Storage area for trunks and suitcases. 

Quiet (study) lounqes: other lounges (visitors - recreation). 

Provision for mai I . 

Public rest rooms (1st floor). 

Gsng toiU^* and shOMcrs* or other arrangement. 

Service entrance with area fo^ miscellaneous storage. 
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OTHER FUNCTIONS 



INTRODUCTION 433-435 

COMMUNICATIONS 436-441 

Figure 10-1: Centrex Console Compared 
with PBX Switchboard and 
a Student ID Card le 

MAIL AND MESSAGES 441-443 

TRANSPORTATION AND MOVING 443-451 

Figure 10-2: Sample Room Reservation Form 
Figure 10-3: Sample Reservation Form for 
Space and Special Set-ups, 

SOLID WASTE DISPOSAL ' 452-454 
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OTHER FUNCTIONS 



THE EXPANSION AT ANY SCHOOL produces growing pains for the whole 
institution and especially sharp ones for its physical plant depart- 
ment. Often this agony originates when the department tries or is 
asked to assume functions that do not clearly relate to its mission 
as originally defined, or that do not fit neatly into its administra- 
tive structure as currently organized. The question of definition- 
should, the physical plant department handle communications, mail, 
transportation, trash, etc.— is less important than the question of 
administration-- could the department manage these duties more 
efficiently than a private firm or separate department. Answering 
the second question will usually answer the first. If the physical 
plant department can furnish a service more efficiently than anyone 
else, then it probably should , at least when providing low-cost 
quality education is more important than stimulating the local 
economy or expanding the institution's bureaucracy. 

Administrators at each school must devise the organization most 
appropriate to its locale, size and needs. In their effort to do so, 
they must consider the guidelines in this chapter. These suggestions 
constitute the conventional wisdom about how physical plant 
departments at small schools might approach certain "extra" functions. 
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OTHER FUNCTIONS 



COMMUNICATIONS 



THE TELEPHONE SYSTEM 



The most complicated kind of extra service is electronic 
communications, and the most complicated of these is the telephone 
system. Because of the increasing complexity of electronic 
technology, several important qualifications should be noted at 
the start. The first is that new services and new options may be 
available by the time this manual leaves the presses. The second 
point is that some of the services discussed in this chapter may 
not be available in all parts of the country. Although the Bell 
System— the source of much of the information in this section— does 
include a majority of the telephone companies, numerous independent 
other companies also operate around the country, and they may offer 
different services. Not all Bell subsidiaries, moreover, offer all 
these services and options. 

Planning 

Given the state of the market, the physical plant director 
should assign at least onp person to keep abreast of developments 
in the communications industry and to negotiate with the local 
company. His most important task is to periodically review the 
current system to see whether improvements or the installation of 
a new system are justified. To explore the communications needs 
of the institution, h<» can at any time ask the telephone company 
to perform an in-depth study; he can hire a consultant to do the 
same; or he can take on the job himself. 

Although most telephone company representatives do such 
studies for no charge and no commission, many administrators 
worry about contracting for more services than the school needs, 
and hire private consultants to double-check the system. Such 
a move may be sound, but can never be fail-safe. Though private 
consultants of ability and integrity are available, it may be 
difficult in the absence of national examining and licensing 
organizations to ascertain the expertise of a consultant before 
employment. An additional problem can develop if a zealous 
expert recommends overly drastic reductions that appear to 
create savings, thereby justifying his fee. If the department's 
telephone supervisor has the expertise, he can organize such a 
study himself. 
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Before choosing a system, administrators must make a basic 
policy decision whether the school will provide telephones only 
for the administrative, instructional and staff, or whether it 
will also extend service to resident students. In the past many 
schools, small and large, have simply installed pay units in 
student unions and dormitories, but company officials claim that 
the trend is to provide more personal services through a unified 
system for staff and students. An in-depth study of the kind 
mentioned on the preceding page could help administrators reach 
or reevaluate such a decision by investigating how and at what 
cost the following systems would satisfy the school's 
communications needs. 

The Key System . The key system is the simple, multiphone 
hookup found in most small private offices. It consists of one 
answering station and one operator who takes incoming calls and 
switches them to the proper person by means of buttons on the 
unit. There is no technical limit to the number of lines that 
can run off each answering station, but there are administrative 
limits. An operator in this kind of office usually handles 
other duties also, and can seldom manage more than 20 lines 
efficiently. 

The Man u al Multiple Switchboard . Widely used in large 
offices, this switchboard is appropriate when more than 20 lines 
are needed. According to the telephone company, however, the 
effective range seldom goes above 2 operators handling 12 lines 
each. This estimate is quite rough because the system may also 
serve purposes other than the simple routing of calls; for 
example, the operators might be expected to provide basic 
information and act as an answering or message service. 

A switchboard that is totally manual has certain inherent 
limitations. All calls, includinq internal ones, have to go 
through the central operators. On a campus with combined staff 
and student service, this arrangement may work most of the time 
with heavy staff use during the day balanced by heavy student 
use during the afternoon and evening. Occasions will arise, 
however, when half the students on campus and some of the staff 
want to place calls at the same time, and the switchboard will 
have trouble handling such heavy traffic. Operators' salaries 
can pose another problem, although schools isolated in job-poor 
areas may be able to employ students at a low rate on a part-time 
basis. 
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The PBX Dial System . As with the manual switchboard, the 
operator in a PBX system must take and reroute all incoming calls. 
Internal and outgoing calls, however, can bypass the operator 
automatically, thus saving money for the school and time for the 
users. In addition, various options can be wired-in to protect 
against uncontrolled long-distance dialing. By the restricted 
station method internal units could be limited to incoming and 
local calls. Another and more efficient alternative possible 
under this system is the rerouting of long-distance calls to a 
recording or an operator who would ascertain who pays before 
placing the call. These, however, are the kinds of options that 
may not be available on every switchboard model or in all areas 
of the country. 

Centrex . Centrex costs the most money and features the most 
advantages and widest range of optional features. Direct in-dialing, 
for instance, reduces the operator's job to simply providing 
information such as new or unlisted numbers. All out-dialed calls 
are automatically identified to simplify long-distance service and 
billing. The options can Include restricted stations for dialing 
only within the system, and various hookups for transfer, add-on and 
conference calls. An additional benefit to the Centrex system is 
smaller size. As shown in Figure 10-1, the Centrex console is 
considcrdbly smaller than the PBX switchboard. Also shown are both 
sides of a student long-distance identification card used at 
West Liberty College with Centrex. The danger of this system lies 
in its advantages; administrators may be tempted to contract for 
more service than the school actually needs or can realistically 
afford. 

Information Retrieval Systems . Use of the telephone to withdraw 
information from tape libraries and computer banks involves ctate-of- 
the-art technology that few small schools can afford. A common 
procedure is for several small schools located in the same area to 
combine to share such a service at more reasonable rates. 



RADIOS 



The 1960's brought the major radio systems to wide use on campuses 
around the country. The simpler paging units provided grounds and 
buildings supervisors with a cheap, easy way to establish contact with 
their work crewb, and the more sophisticated two-way transmitting and 
receiving units proved invaluable in campus security work. Major types 
are: 
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Figure 10-1, Centvex Console Conjpcwed with PBX SnjitoHbocapd 



WEST LIBERTY COLLEGE 



015- 0928 .034 



THIS IS YOUR LONG DISTANCE 
SPECIAL BILLING NO. FOR CAMPUS USE ONLY. 
THIS NUMRiSR SHOULD BE GIVEN TO THE 
OPSP^TOR ON ALL LONG DISTANCE CALLS. 
INCLUDING INCOMING COLLECT CALLS. 

STUDENT NAME 



1. This card is NOT transferable. You are responoible 
for all calls charged to this number. 

2. Misuse of this card will result in its cancellation. 

3. Report loss of this card as soon as discovered to 
tho Telephone Company Business Office * 233-9911. 

4. DO NOT bill any charges to the number which 
appears on the dial of your telephone. 

5. This card and number will be valid only during 
your enrollment at t^ls school. 

6. Return this card at the end of the school year or 
when leaving permanently. 
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!• The Pager . Also known as the "Beeper" or the 
"Page Boy," this small, compact device is usually 
worn unobtrusively on the employee's belt. When 
headquarters or the supervisor buzzes or beeps him, 
he simply goes to the nearest telephone and calls 
in for a message or instructions. 

2. The One-Way Radio . This unit allows a transmitter 
to send a verbal message and a recipient to signal 
its reception. 

3. The Two-Way Wal kie-Talkie . Each field unit is also 
a transmitter which allows a conversation between 
the dispatcher and the field operator and in some 
cases between two men in the field. Powerful units 
can even penetrate cement basements and tunnels. 

All these units require a licensed transmitting set. In areas where 
there is little local traffic, messages can be sent over the 
Citizens' Band wave length, but heavy traffic will necessitate 
applying to the Federal Communications Commission for a specified 
band. 

To economize, a small college might start with the pagers and 
gradually combine them with £he more expensive talking units. In 
addition, it might aim for double use by allowing the buildings and 
grounds crews to work with the radios on daylight working tours and 
the security personnel to carry them on night patrols. If the 
school expands, however, or security problems multiply, the 
institution might be better served by separate systems for physical 
plant and police. 



FIRE ALARMS 



These devices will usually be designed into the wiring 
capabilities of a building during its planning stage. The more 
sophisticated systems will have local alarms within the building as 
well as an annunciator in the mam entrance hall to clearly show 
where in the building the fire originated. All these building 
alarms should be hooked up with the campus fire departments and 
security office and also with their local public counterparts. 
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CLOCK AND BELL 



A similar though simpler system also conmon to most educational 
buildings is the clock-and-bell system. To synchronize class times 
accurately and uniformly across campus, physical plant administrators 
have found it best to tie all clocks and their accompanying warning 
bells to one central clock-and-control mechanism. 



CLOSED-CIRCUIT TELEVISION 



The 1960's also brought closed-circuit television to college 
campuses swamped by tidal -wave enrollments. The initial use, of 
course, was for transmitting important lectures to a larger audience 
than could be seated in any auditorium. During the decade many 
schools also began courses in film and television production, and 
recently some have begun to use the system to improve campus 
security. When wired to the campus security station, cameras can 
provide protective surveillance for rear doors, exposed window areas, 
loading docks and poorly fenced grounds. 

These diverse applications come with problems and a price. All 
buildings to be served by cameras must be wired with heavy coaxial 
cables which require careful advance planning to install in new 
structures and considerable remodeling expense to establish in older 
buildings. Unless highly skilled electricians are on the physical 
plant staff, a small college could best handle this kind of project 
through a private contractor. 



MAIL AND MESSAGES 



As important to the smooth functioning of a large institution as an 
efficient administrative staff is a well -managed mail and message 
system. Important decisions may be reached quickly, but few will be 
implemented before they are delivered and acknowledged in writing. 
For such reasons, more than one sage has defined the art of 
administration as the science of moving paper around speedily- -from 
in-box to out-box, desk to desk, office to office, institution to 
institution, and back again through the great chain. To speed the 
paperwork flow, many schools require the physical plant department 
to provide an in-house mail and message service. 
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RELATIONSHIP TO THE U.S. POSTAL SERVICE 



To a certain degree this service will only supplement that 
provided by the United States Postal Service, which moves mail 
across the country, state and county, and delivers and picks up the 
institution's mail at specified times and places on the campus. At 
that point the physical plant department must pickup the pouch and 
route it around the campus along with intracampus messages. 

Although a variety of campus methods are currently used, no 
single pattern will stand scrutiny as the best system for all 
campuses. Several general principles, however, can help the 
physical plant director find the best solution to his particular 
probl ems. 

As always, the first rule is to locate responsibility and 
authority. At a small school the director either carries the burden 
himself or assigns it to a single capable supervisor. The second 
principle calls for the responsible official to work closely with a 
representative of the local branch of the federal postal service in 
order to devise together the best pattern for the school. 

A major goal is to convince the postal service to perform as 
much of the delivery work as possible. A morning and afternoon pick 
up and delivery at specified street addresses is normal procedure. 
Ideally, the U,S, Postal Service will also deliver student mail 
directly to the dormitories, where it can be placed 'in locked mail 
boxes approved by postal authorities or sorted by a receptionist. 



CAMPUS MAILROOM 



Even with extensive cooperation from the United States Postal 
Service, many schools find it helpful to institute their own mail 
service, and most of those that do will find it indispensible to 
establish a central mailroom. When the federal delivery spots are 
too few and the times too inconvenient, the campus mail service can 
improve efficiency by arranging to pickup the institution's mail 
itself at the local post office or substation. At the central 
mailroom, these letters are sorted, combined with intracampus 
correspondence and delivered to the various academic and 
administrative departments. On his rounds, the campus mailman 
picks up both outgoing mail and intracampus messages. A second 
pickup and delivery usually occurs in the afternoon, followed by a 
dropoff of all outgoing mail at the post office at the end of the 
day. 
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If. the Toc'aT branch of the postal service does not deliver to 
dormitories, then student mail 1s also picked up and sorted 1n the 
central mail room. On a small campus, Individual lockable boxes 
might be installed there for resident and nonresident students. 
This approach also allows the college r»r i.iniversity to deliver 
announcements, notices, grade reports and other official 
correspondence without the cost and time Involved in resorting to 
the United States Postal Service. On larger campuses, it may be 
necessary for the campus mailmen to deliver directly to the 
dormitories for student pickup at a box or reception desk. If 
they cannot conveniently deliver parcel post to the dormitories, 
then the mailmen can leave a postcard notifying the student to 
report to the central mail room. 



DUPLICATING SERVICES 



A central mail room also has other uses. To economize on the 
expense of numerous office machines, some institutions have set up 
a central duplicating service in the mail room. The best available 
machines operated by a full-time specially trained person should 
produce cheaper copy, better than that issued from numerous cheaper 
machines operated occasionally. The same pickup and delivery 
system used for campus mail could also form the circulation system 
for the duplicating service. For additional economy, office 
supplies can be stockpiled in this central station and distributed 
when needed to the various academic, administrative and staff 
departments. 



TRANSPORTATION AND MOVING 



Transportation and moving functions, which often fall within the 
purview of the physical plant department, can be collected under one 
division or supervisor or parceled out to several. As an institution 
grows, it becomes more efficient to centralize these tasks under one 
group. What follows are the craditional options for transporting 
faculty, administrators and staff members to branch campuses, 
off -campus jobs, conferences and the like. 
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TRANSPORTATION PRACTICES 



Use of Employees* Vehicles 

The common practice at small colleges is for individual 
departments to reimburse the individual who must drive his own car 
for necessary off-campus travel. This payment can be based on a 
weekly, monthly or even an annual payment, but it is most often 
based on a mileage charge. The form used should account for gas, 
oil and depreciation. The department budget will be the source of 
funds under this opiion. 

Leasing Arrangements 

Although relatively expensive, leasing can be useful for 
schools with heavy travel requirements and limited service and 
repair facilities. This method insures that the school will always 
have fairly new automobiles to use and will lose no time due to 
breakdowns and delays in servicing or getting parts. No large 
capital expenditures are needed to begin such a transportation 
service. The disadvantages are the high day-to-day cost of 
operations and the loss of trade-in. Leasing can be both long 
term and short term with the dealer or manufacturer providing 
additional vehicles during the peak travel and moving seasons. 
Many schools with a campus motor pool supplement their fleet in 
this manner. 

Campus Motor Pool 

The ideal situation from the point of view of both effective 
service and economy is a campus motor pool with the facilities to 
garage, service and repair a wide variety of conventional and 
specialized vehicles. State-supported and well -endowed private 
institutions are the only kinds that ever approach this goal. As 
so often happens in finance, those who have more money are in a 
position to save more of it through volume buying, centralized 
operations and reselling. Even small schools, however, often own 
a few vehicles that the physical plant department has to maintain. 
Usually a school's fleet begins with the basic pickup, dump trucks, 
and sedans for the president and selected administrative staff. 
These may sometimes be purchased from government surplus if the 
school cannot afford the capital outlay for new machines. As the 
fleet grows, the following vehicles could be added, not necessarily 
in this sequence: 
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1. Sedans . A medium-priced ca> might be purchased for 
the president, and low-priced 4-door standard models 
for administrators, deans, and faculty. 

2' Station Wagons . One or two might prove handy for 
transporting the track team or a purchasing agent 
looking for materials. One might also serve as an 
emergency ambulance. 

3. Buses . These might transport athletic teams to 
distant games, carry people between branch campuses, 
or even shuttle students from outlying dormitories 
or parking lots. Only frequent use, however, can 
justify the expense and the specially licensed 
operators they require. 

4. Motor Scooters . These can be 2-wheel€d or 3-wheeled, 
open or enclosed, and can serve the s^'.urlty police, 
the mail and messenger service, the groundskeepers 
and the emergency repair crew. 

5. Security Police Cruiser . Often this Is a 4-door 
sedan, occasionally a station wagon that doubles as 
an ambulance. 

6. Trucks . The basic pickup and dump trucks were 
discussed in the Grounds Maintenance chapter under 
"Grounds Equipment." 

7. Specialized Vehicles . Only the largest or most 
affluent schools can afford airplalnes, ambulances, 
or trash compaction trucks. Smaller schools usually 
contract with public agenf-'^^s and commercial services 
for these needs, and for least some of the vehicles 
mentioned earlier. 

Au tomotive Repair 

An institution that decides to operate its own motor pool should 
eventually provide its physical plant department with the money, 
space and personnel to buy, store, service, repair and resell all the 
vehicles. A department which operates only one or two cars will find 
it easier and more economical to ask a local garage service to repair 
them, but as the fleet grows, the transportation division could 
slowly take over these jobs by adding one piece of repair equipment 
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for each budget year— a power jack for changing tires, power guns 
for greasing, hydraulic lifts for major repairs. Although a certain 
amount of gasoline should be stored on hand for nights, weekends, or 
emergencies, a gasoline storage tank is one expense that might be 
long delayed. By the time the division has acquired a large fleet, 
it should also have assembled a good repair shop staffed with 
competent mechanics. In the beginning section of this manual, 
suggestions were given about setting up a central shop with a wing 
for automotive repairs and storage of key replacement parts. As 
mentioned there, the mechanics in such a shop will probably work on 
a variety of other machinery, for example, the tractors and power, 
mowers of the grounds division. 

The supervisor of the transportation division should institute 
a system of programmed maintenance similar to the one discussed in 
the chapter on Grounds maintenance. \e should set up and follow an 
inspection and maintenance schedule, carefully recording for each 
vehicle the purchase date and cost, gasoline consumption, miles 
traveled, oil changes, tire rotations and changes, and repairs. 
Organized care and recordkeeping enable the school to enjoy optimum 
use of each car and truck by rectify^'ng deficiencies earlyand by 
arranging a trade-in at the opportune moment. 

Storage reuqirements depends on climate and local crime 
conditions. In cold areas garages would be needed, but parking in 
narrow passageways can often provide sufficient protection. In warm 
climates, a security fence may be all that is needed, and only if 
vandalism is a problem. 

The Dispatcher 

Once all the school's vehicles are assigned to one department, 
it is essential that one central dispatcher controls their use. He 
schedulss the daily trips and longer journeys, assigns operators 
where necessary and bills user departments at a rate that covers gas, 
oil, depreciation, insurance*, service, and salaries for mechanics and 
drivers. When the number of users exceeds the number of cars, he 
arranges for double use, leases cars or makes them available on a 
first-come, first-served basis. If administrative committees have 
established a different travel priority system, he implements it. 
When moving services are required, he preplans them by scheduling 
the work in times when the trucks are not slated for normal duties. 
In many cases he assigns the moving crew. In emergencies of any kind, 
he is the one man who knows where all the vehicles are and how quickly 
they can be activated. Without a central control, the scheduling and 
use of vehicles produces confusion, delay and waste. 
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BEST COPY AVAILABLE 



ROOM RESERVATION 
Date 



No. 




Building - Room Naac or Nunber: 



Date Required: 



Type of Event: 



Houre Space Desired: as above 



Duration of Event: 

am 

fro m o m to^ 

am 

or from pm ta. 



Remarks/Diagram 



Any special equipment or services must be arranged with the agency concerned: Pood 
Service (Mrs. Dorward); Audio-vlsual (Miss Howard) ; Buildings and Grounds (Mr. Brown) 
AT LEAST DAYS NOTICE MUST BE GIVEN FOR SPECIAL EQUIPMENT OR SERVICES. 

SPECiAU I{4rORMAixON: 

ANY CHANGES OR CANCELLATIONS MUST BE MADE WITH THE COLLEGE CENTER KBCBPTIONISr. 



Signature of Applicant Approved by: Date 

THIS FORM IS YOUR PROOF OF RESERVATION 

Figure 10^2. 
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Date 



NOXBt Regulations governing the use of space or other facilities can be found in the "University General and Academic 

Regulations." Allocation of facilities is administerred by the office of 

This form should be completed five calendar days in advance of the date of the proposed 
mpeting or services desired may not be available. 

The University of ..reserves the right to terminate immediately the privileges for use of facilities of any 

Individual, group, and/or organization which refuses to comply with University regulations, or which permits 
conduct considered detrimental to the best interest of the University." 



NAME OR ORGANIZATION: 

SPACE DESIRED: ♦ DATES: 



HOURS RESERVED: TO HOURS OP EVENT: 

(Time required for set'up A dismantling) 



TYPE OP PROGRAM: .'. 

(Conference, meeting, dance, social or athletic event, etc.) 

GIVE COMPLETE DETAILS ON SUBJECT OF BIEETINO AND NAME OF GUEST: 



ESTQCATED ATTENDANCE: An Admission fee of (will) (will not) be charged. 

Program open to (student body) (faculty) (members only) (registrants) (public). 

DINING PACHLmES: Yes No HOUSING PACIUTIES: Yes No. 

PHYSICAL PLANT SUPPORT FACHJIIES: Yes No ALCOHOLIC BEVERAGES: Yes No. 

NAME OP APPUCANT: TITLE: 

ADDRESS OP APPLICANT: PHONE: Campus 

Home 

SIGNATURE OF APPLICANT: Date 

ENDORSEMENTS FOR AUXHOBIZATION 



Faculty or Administrative Advisor Date Director of Student Activities Date 

*NOTE: Open flame devices or flammable materials of any nature must not be brought into any building except by special 
permission of the Dep&.tment of Public Safety. 

Police services and fire guards may be required and the organization will be billed for their services as designated 
by the Department of Public Safety. 

NOTE: FINAL RESERVATION FOR SPACE AND SERVICES IS NOT CONFIRMED UNTIL THE REQUESTING 
ORGANIZATION RECEIVES A COPY OF IHIS FORM. 



'TOTAL COORDINATION HAS BEEN ACCOMPLISHED. XHIS EVENT IS SCHEDULED. 



Date 



ENDORSEMENTS FOB AVAILABILITY (For Office Use Only) 



Date Date 

^'I'^ure 10^3, Sanrpie I^^%)aHon Form for 

^ Date -449- spaoe and Speoial Set-ups, 
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BEST COPY AVAILABLE 



BEQUEST FOR SERVICES 



Date. 



SPACE DESIRED: DATE OF EVENT; HOURS OF EVENT: . 

NAME OF ORGANIZATION: HOURS RESERVED: 

TYPE OF PROGRAM: 

(Conference. mc>eting, dance, social or athletic event, etc.) 



SIGNATURE OF APPUCANT: PHONE: 

ADDRESS OF APPUCANT: 



Type of Service 


Description and/or Quantity 


Estimated Cost 


Sound and Lighting System 




$ 


Craftsman Labor 






Stage or Platforms 





• 


Misc. Properties Desired 






Temporary Seating 






Set-up & Dismantle Labor 






Custodial 






Police 






Fire Marshal or Guards 






Gate Men and/or Ushers 






Utilities. Maintenance & 
Repair Fee 




$ 









TOTALS $ 



Send Bill To: 



Name 



Addrest; 
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MOVING SERVICES 



Jobs and Crews 

This Important service Is almost always handled by the physical 
plant department and Is best handled when specifically assigned to 
one of Its divisions. The most common moving jobs occur when 
academic or administrative departments transfer to new or remodeled 
quarters. Peak moving periods develop because most departments make 
the shift during holidays to minimize disruption of their operations. 

During such chaotic times, a combined transportation and moving 
division or at least a central dispatcher can be especially 
effective at minimizing confusion and maximizing service. The 
primary demands the physical plant department must answer are for 
trucks and services. Through centralized preplanning a division 
supervisor or dispatcher can schedule the right trucks and assemble 
enough men to complete all the jobs before the students or office 
workers return. 

Where transportation and moving are not combined, the workmen 
may come from whichever physical plant division has a light workload 
at the time of the move; most often they would come from the 
custodial force and grounds crew. Even in departments that combine 
transportation and moving, additional men may be shifted from these 
other divisions to help during busy moving sessions. 

Another frequent moving task is the delivery of new equipment. 
For inventory control, most universities have a central receiving 
station v/here manufacturers deliver file cabinets, furniture, tools, 
typewriters and other products. It is the dispatcher who arranges 
for final delivery to the using department by scheduling the project 
into free time of the men and machines under his control. 

Special Events 

Moving crews can also handle the numerous special events that 
dot the school calendar. The work could include preparing a stadium 
for football games and track meets, decorating a dance hall, and 
setting up and dismantling stages and chairs for special lectures, 
convocations, rock concerts and commencements. Because such events 
are so large .and occur so Irregularly, the transportation anci moving 
crews would- have to be supplemented with men from other divisions, 
with students or with part-time help. The preceding Figure 10-2 and 
10-3 are samples of space reservation forms. 
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publ:^ or private contracts 



When a physical plant department manages this service, it 
often relegates this additional job to the division charged 
with transportation and moving. Because of the complex 
regulations involved and the specialized equipment required, small 
schools would do well to arrange for public or commercial services 
to handle this task—at least until the physical plant department 
grows large enough to absorb this function at a saving. Many cities 
provide this service free or at a nominal fee. The only work 
required of the plant department may be separation of the types of 
waste and removal to the curb for a scheduled pickup. A private 
contractor charges more and requires similar labor, but under a 
carefully negotiated contract he can usually save the small college 
considerable outlay for equipment and labor. 



IN-HOUSE SERVICE 



If the physical plant director decides at some point that his 
department can handle this job more economically, he should first 
examine closely the complicated regulations governing environmental 
protection that are emerging from each new legislative session at 
the city, county, state and federal levels. Although the primary 
source of regulations, of course, is the federal Environmental 
Protection Agency, other bodies also are passing new and sometimes 
conflicting laws at a rate that requires the director or a delegated 
supervisor to pay constant attention to new legislation to insure 
the school complies properly. 

Equipment 

The basic elements of this job are collecting, compacting and 
removing trash, rubbish and junk--all the waste that the sewage 
system cannot carry. Public and private services try to combine 
these jobs into one operation by using specially designed trucks 
which pickup, compact and drive straight to the landfill when full. 
A college that cannot afford to buy and maintain such a machine can 
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use any of their standard pickup and du,..p trucks, to collect the 
trash and deliver it to one central trash compacting station. Given 
the high cost of frequent trips to an off -campus landfill or 
incinerator, intense compacting at a central station Is essential 
to an economical operation. Specialized labor will not be needed 
in the solid waste disposal program, but specialized equipment like 
the following may be: 

Incinerators . An old standby for reducing the amount of 
trash to be hauled away from the campus; older models of 
this device have nearly been shut down by resti ictlons on 
stack emissions, however, a high temperature incinerator 
with refined controls might still prove useful if the 
volume of waste to be reduced is quite large. 

Compactors . These come in many sizes, ranging from small 
roll-arounds for use In cafeterias to hydraulic units 
that put out cubes weighing thousands of pounds. 

Pulpers . These machines grind up paper, garbage and 
nearly anything else except heavy plastic and large cloth 
items. Because they can reduce volume by 85% In many 
cases, Dulpers eliminate many unnecessary trips to the 
landfill. 

Balers . Another familiar standby in industries with 
predominately paper rubbish, these can be relatively 
expensive for college use since they require a sorting 
operation with high labor cost rate. 

Special Problems 

Although enthusiasm for ecology has spurred Interest in recycling 
paper, glass and metal, such programs are as yet difficult to 
administer economically. The lack of technology for sorting these 
materials means expensive hand operations that can completely consume 
any monetary return. Where volunteers are willing to sort without 
pay, physical plant personnel should cooperate with and supervise 
such programs, and thereby reduce the waste to be hauled and help 
conserve dwindling natural resources. 

Where to dispose of waste Is another worsening problem. Many 
landfills are closing down due to problems such as lack of space, 
improper operation, bothersome odors and vermin. Few schools can now 
operate on-campus landfills and most of those that own usable 
landfills have to carry the heavy cost of long-distance transportation. 
As a result, many schools that run their own trash colleaWM and 
compaction utilize privately operated landfills for finat ^wposltlon 
of the v/aste. 
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Some words of caution to close this discussion. By accepting 
gracefully the kinds of jobs discussed in this chapter and by 
managing them skillfully, the physical plant director can serve the 
cause of education, and 1n the process build substantial support 
within his institution. He can also overextend himself and his 
department, and this is likely to happen even in the best 
organizations. At least one poet argues that you can never know 
what is enough until you know what is too much, and countless 
historians warn that most empires overexpand, decline and fall. 
The wise administrator, therefov'e, will expect a day when his 
ambitions will overreach the capabilities of his department. 

By recognizing this day when it arrives, the director 
cont-r-butes to; rather than detracts from, th3 educational process 
he .serves. If he has done his homework well during the formative 
s -jes, auxiliary services should—barring gross misnanagement— 
function better as autonomous operations. At small schools, o' 
course, the director and his men will always "wear several hats. ' 
As a general principle, the time to take one off is when it 
becomes too heavy to vear with head held high. 
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